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TAKING THE PULSE 
Of THE PLANET 
Introduction 
Lon,-t«m obttmltion, are the key to .. u11ing gtobal chang&. The Helmholtz: ANocietion 
comblna advanced matilods for monitoring the Earth ayatam: rarno!B -,sing ar.i obaarvatoria&. 
Our ob1erv1torte. are loc.ted on land, In the air and at eee.. lhe Helmholtz ANoctetlon takn 
collllboratlve affortl to llnk obNvatorin In order to enhance their benafltl. Flald. axparlmanta 
complement the network of oblemltlone In apace and time. 
111• Eanh la u,011.Wntly Chant'hll plilmlt. S- ptO C I LI that 
dlant01'W!M !Mfl.o. of iM pl1ntt lab pi_ at a .. of 
mfOIOIIWbW or ewn nmom--. Olhent only become percepti,Mt 
at the ljtobll Kiiie. By Onklnt meuurement pnicnmmea m,d 
o•vatoll-.1h• Helmhollz A.Hoclatlofl kMPI ,m • or, all 
SC-. - from 1he mlm,m,plc r1np to 1M rir. pllrwt. 
Smllltel, ,,.,_, buO)'S, mo«ed 9'.llt.!11, ...w Nt!0111, al~ 
belloo!IS, Sid o1tMtr ~ of pldl'am11 oftlle Helmholtz AalOdlllal, 
l'K01'CI clltbl pmm.wt of1M &1111 l)"teM to, a11..:r..,unc 
dlsclplnes in.JI 111 I tlon lf1IIII" In. I lo1111,w, Nl"*9 Nnsln, 
dala Meda to be coml)l'nld with data m-red on Ill&, 
ObleMIDles or, the plnd. I~ Ille air and Oft-ant ln,po,lal,t 
ftl"thle puTpOM. If lllelr-n flfl\llomld, o~ <*I 
,r.o ,-d 111,p 11Ule U:aulbt!0111hlpc. At the 11ma thn&tfl9»' 
permit a lock et the fine detalla "'1ce their..,_. are allo allla 
too~ 1111alMICIIIII pre d_., IO u.. mfCIWCplc IIMII. 
In lltdl1lot\ o11Mr.11011M "'pport Ille vtlda1lon of,..,_ tlWlrl& 
technolQIIN. 111~ cen be Mt up to pin l1111;&trta Into 11n1U of our 
planet llllt are rn a Nlf'31e 1nlm apiice. el!CII M aub.11uface aclt, 
ie. •hMll end ,iqultllne, m,d the &111,'a end -•llf' ,.,._, 
f«, ,ol ..... ofthe Helrrlioltz: ,._lltlon and their nalionll 
111d lntemation1I partnera, our 011N1'11tcrlea ent II keytocl for 
undnandlnt tlle Eartll aylltl!m, monftolln, nnnl hll:arda, and 
_1.., gtobll w,,... o.i. flo,n the oiMlll'ltltlOIIM *"' 
lnCOlll(H'lted Into lnformltlon infraalc1111ff, lnchidlnc modills 
to 1lmulate the Mura dlMllopmilflt ol ltle Eel1h ~ Cll'I alebel 
,m d Nl;1.IOl1 al ilClllla. HIIIIU, Ill• Hill mhol lZ Aa.loclatlofl al ma a.t 
lmitgrath't, lnlerdlHIJlltnM)' IPP")IOI\M In Ea'llti ~. 
Up co.-marry obteMIIOriM hlM OO'nMl,,at:od on • oerlatn 
part ol th• urth -,.dam. For fllltl.-, If,~ r.ccrd tndlvkilal 
P"'*81,wlllllw, 1uch illl aellfflic-ortflll)' mcrilor a cwtatn 
~· lkM.,.er, In recent yeant, ..:temlida have found that 
aeemlnely lndepaldi!llt pu,a of Ille Ellrtll ~ are llllked to 
-hotl...-llll~lc,t..t lnte~ 
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Duait dUll. awept-,y by u. wind, fer -,.,ia, mey IJf.a:pl' 
.... bloell'I In_, ~of ldlot1.tt.M 1W11J.Anodltr.mplt 
af flir._hlni lntlnction COMem,-'* cunwmi: 'Th-, wa 
not 011ty Influenced by p,a 11 rn 111&-ph-etpeelll), 
wtnd, but also by-or, land, .-ict, H the W11'T Y01um• t11at 
rtvers or c1ac1 .. dlld!lrp lnw the -n. 
To fdemliy lntem,llllionlhlpa ti.t to date hwe re1111lned hlddlin, 
It la, .yto 111e a more hollatlc ~ that alao ccnald.n 
U. IMe..._ imd I~• betll. ea, lh waloul paitt of 1M 
El.thQlllm. fncludlnrlls Mni--. A mvc,rfulln clllllllnp 
11141 be to Ink the eild..tfn, HelmllollZ oi.ervatolfea m,d actll!Mt 
commOfl 11wuSilnda to 111aa dll1a avallal)I• to th• r cl'I 
oomm11111\ywl1tiln 11,...,,i.ci 4'l1a pi~ EsP'(IWIJ I~ 
!Im& lerlH 111C11ltoifn, of the lntedKN of tf.e Euth .,.i.n at 
p,eNnt aho'*I be iilrenetflellllll. lal~ 1'9CGrdl pllly a Ice)' 
role I~ ......in,1 n11Ul'III dynamic, end global cl,ai,p pro c 1,, u 
- mill!)' ,-s. ltltmhohz~wlll prowla a COIK\IP1~al 
fnnnewcult to dlMllop lon,tCerm Pf'OITllll1fflea llllt e1n be adepted 
to ... ~.nd-~lllat·il.lL 1111ai,--, 
for-mplt, 1111ll'orm ~ hMl to ti. eptofflfd fordlta 
a1on1,p and IT~-. 
TM ot.JeoMofW.Hllmlloltz:Alt: lit.tlot1 ltto ~ "* platfelmt 
Intl> IMlllf111'8M mLlllldltdpl,wy ot 1r,11110,lu ltnQII to 1,r111m,11o .. 
ln1'IM1Tuetiafl 111.tt auppott Ille iln1eTpn!,Ultlc lfld emapoldon 
of m-rementlt.. Ne!WoilllMC meuurement plattom. offer., 
Ojlpa11Jnltyto CG1111tlently bundle ra-ledce trom dlff1nnt.,.. 
of 1M planet. 
Wllhlr, 0. -I'd, 1leld -e.i1h ,lid &lit,Cl',,,,.,t", 11%111 .. fl LINl4n$ 
IN! t 1111Dltaa tn -,coe .. pua,,.,lll oftM El11t11.-a1niw1y 
opanrta MJCCellNty. I~ &ddlllcn, w lnltla1Mle a,e belf'I planned 
or cumimly beln, NUl!lfilhlHL nie. plettl>i ,,,. are pntNIMd In 
mo,e datlllt In th& foflowlni HCdona and aro cq-,IHd alOfll 
Atelllte pllltfonna 811d cfiffrmloflal pll1fom,1 In tlle 11liliolls 
oon,p.ertn,t'"* ofth& ~rlt, ..... 
>> TAKING THE PULSE OF ntE PI.ANET I SATBJJTE MISSIONS 
Satellite Missions 
Potentiel fillda of Pl•nlt Earth, Mach utile gravity filld •nd tile megnet.ic field, ere a direct 
ffnprprlnt of tile dynamic proce1188 acting In the Earth's Interior, on the Earth'• 1urface, and 
In neer 1pace. For m•ny ye.,ira GFZ hH deelgned end ope1eted decllceted aetelllte ml11lon1 
foc1.11ed mainly on obaervfng the Earth'e main potential fields at high spatial and temporal 
l'ffOlutlon. Theee developmentl con11nue a more than 10(),year IOllgtradltlon of grl'll1ly and 
magr,81ic field obsenllltions lnHl1tad and perfal111ed by the gmKlentiflc lnstitudor,1 In Potsdam. 
OIIACE • <11'111111:y '*-IY Mid CII-E:lcpelf-
Tht ORM:E (Ota¥ily ~1 .icnm.e. r:.,..l~Qlllrl MWllte 
mlalon wu launched In Mardi 2002 and la openited ~ Ilia 
N1110111l "-'-U11c$ alld ~ AdmtnletNllol'I (NASA) a11d tM 
l>e'll1ldlN 2'entnim fllr wft.. und ltllnhhrt {OI.R), Iha Center tor 
Space ReNarcll (UTCSIIJ at the llftllllnllly of r- at Almln, t11e 
Garmin R tb c.rtn. f..-Gaoldlnca {OFZ}, ll1ld Iha Jet 
Propu!IIIO'ft uboret0f1ee VPI.) rn Pualie1111. 
a.RACE dm~ Bm11Y-,..,,--.-11> IClld1 wr, 
di-. pl\eoauienL n-embnt.ee cllar\gea In pundimer 
-...w.riJdor<$1nd ~ .... a,,dtht-Md _ _.-, 
In 111119 lau., Ice klN from the pals Jee.-end m01Jn1llln 
glaclwe, ar eh.,... In Ilia dl11:1'1.butfO'ft ot aalld ~ maM 
wocleted with llrp e.111f1~1111188 a11d the IN rqjl1elll nibaund of 
ea Min-Iller ltla lall lu .,._ 111• mont11ft dlllermllldon of 
polar Ice GIN\ m1H loA hH also 111ow9d Iha deurmln111on of 
01111 cl ltle pltnclpal conlr1bullorie to ltle acem,I' mau lncniaN 
.s 11 .. ,t11n .. ~ u..,.l'ltlon of U.1et1,.-•t.1re and,_ 
campanenta of l,toblll Na l0\'111 chlnp. fln11J11, tha GRACE GPS 
ouutta11on co Pf'l1rNnt hN pnMded a 1111tqua-11'1.bu11on to 
lfla aulbt ot-lllte ,,_rementa ot lltm0111henc W1l.t. YIIJlCIUl' 
.,d ~1111• datl, pNMdea lmporta11t-,UIM.rtlcl,11D 
cwrnnt 'M&lfls modlll pt'9dlctlan.l. 
The ffld of the GRACE mlullan II expe«ed far 2014/15. It will be 
sucn11ded bJ the ,-nllJ qreed OIIACf;.R) (QRACJ>tta,w On) 
rilllloft ..-in ID be CCIMluclAd rn a cloaa U.S.-Germ11n pe~ 
.,d Mhadultdll>- 11..,ohtd 1nqglltt2017. 
SWa.m\ 
Thepnmmy•lm of Ifie WSwmn m1Alon lsto pn)'f!d&tMbNt 
au Mft O\'IIT ot tlla falttf e fl'IIIIIIIIUC fl eld and tlla fl f'lt global 
repr-rt r lion of flt Vllrinlont on lime IOI!•,_, ., hO\lr to 
_, ,..,., Ptfmmy dlllllm,gee Inell.la the IWdy of the falttf • 
-~let, tha m,!ll)lft\JI of INl.l'•IINU011 ot tolld e.rdl'tOU1t'r 
ehell alld llll ceolaaal lnterpntation, tha delermlnttlol'I of the 3'-
D elaeUtCII corldLIC!Mly otu. Eut!ie INIM!e, arid IIMl!f&r!IO'III 
of electT!c cwm,nta In Ifie mqnelolphere •nd lo1101phen,, 
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In addll!Oft to Ifie a-10Urcea,-n c.JrreMI produce a 
conlrl.butlan to the -red mqnatll: ftllld. Flnlllly, the n-.,ellc 
ftald •'*° ~ • dlrtet coo,1l'OI on the •am!,:$ of tlla loonlted 
and neUlral pe,tlclee In the upper atmOlpllllfe and pm1lb'1 ewn 
hs lnfhumce an the lower -ph-Tlll1 llllld1 to the 
ldellllllcrollcl, of-"'aJY-llobjectl,IM, Neil .... _ ........ -, •• 
Iha aceen clrc<atlan ~ 1111 mrianelfc elgnat1n ar qururtlf'.ltng Ille 
mqnttic fon:lni ot the uppet' m101Phera. .bo1h for the pull)OA 
of all u 1'11111.g cfllNta di anp. 
Swlrm, • CGN!ellrdlan mllllon, wtll 1lmlllbln-..,alltlfn •-
1in. ci111,MW1111111on ot bo4l't u.1nttm11 field --rn 1111 Ewlh 
and 1lle IOIIOlpllfflt-ffll1Ple1Gtpt,enc e<ment ~··IL Analylel 
of the 8wvm dN will 11"Nt'1 lmpnwe ulltln1 and prcmde new 
model• d 1t1u~1111 ma..,.uc fleld .i high retOIUlton a,,d 
aultlenUctt:y compared wtlll a 1lnpHlltlllltte mlNlon. 'The hllrm 
mlAlon will be •=had In M11n:h to1a. 
En MAJ> - Emltroll'ffl lffllll llilqlpl11,1 a lld No• iy.. Pracre rn 
EnMAP (Elwhllmenul 1111,!Pll\g alld Aftliltlfl Pl'ogam) II al\ 
llmqlng ~rlpednll 11 !IOUHllerU-CON!rucllon, deef&Md 
10 &labllly NICmt blophym~ blacl!eml'* a,,d pachemh:~ 
WllablN oft,,. EMltl'a aul1-. Glcllllll a,,liltlf1 ot ncorded dN 
la dedlce.led to lncreulr\l our urldntandln,s ot 
blotphenc/potpt,erle proen- •nd .,.1111ng 1h11U111lnullll)' 
of-EnMAPWIII gr'8l1ly an-our lb.,_ In lhafkllcll 
of ui,lanrtfon end-. ,-lnett, In ITICflltonn,s .wfon end 
lar.d ~. In otie•wil•.I pollution end~ t1Mlllty, 
and to develop lf!Plcpdalil q1111ntlldve proc.a modelt wllti 
l)NKll:tlw, ClfP,lcltf• tor -111101Jr human emlnx1m..t. 
n.. &,UAP Pl'ojectlt aJolM .,_'Mll'I OFZ ~Miii the«:ietrtlttc 
lriad. DLR-u the project men1pt, alld ._I lndumtll 
campanles-lA. ~·llndeOriiH .,dOHB S,,otar.,AO--
llllvcllled lft Illa --~ arid m1nuh.cWll"1', All.• ftew a,,d 
lftn«Mltwe atlllllle lfYnlffl, &IMAP le enedy Wllllffcoplled II!;' 
mol'tlhl,n 600 n~ pa1nw lnlllltrion1 -IIIMll4'llllit show 
ffllllor lmaeat In Ille flmlre dla&l'C*fc dtla to be pnMlied. 1lle 
mlalon la pl1111ried 1o be hwnchad In 2017, 
» TAKING TI-iE PULSE OF TI-iE PLANET I OCEAN OBSERVATORIES 
Ocean Observatories 
The octant contribute mor• then 70" to our planet'• Mlrf•ct. Ttwy •re 'Vitlll for Ollr climat., 
the storage of carbon dioxide and heat, • major drilltll" of Earth'• h~rologlcal cyda, and tt,a 
aource of food and retoeln:e1. Thefr tet11ltMty to global cllmrte chenge, In ~tar In 111e 
Arctic, BI wall H the fact that more than 60" of giobal populatlon Inhabit the contln&ntll 
bcKlndarfN next to the wortcr, ocNne makee them a key aree of concem. Hence, monitoring 
change and tt,e ocean'• way of functioning 1t altBI of partlcular aen11tMty la a central ta1k. 
l..tlM'a.dor Sea MOC OIIHl'Vl'IOfY 
l1111M~dlonal -1111m1n1 clrcul1tlon (MOC) ell,lfnHM In ct,1 
"'bpolar Nonh Allamlc. It 1, here 1/llt tM cold ll1ld •-•P 
water.,_ enter Ifie open Atllllltfc lflrouah the~ ot 
Ille Grwllllld Stalllnd Ald,e. On their \ltt/f 80Ultrward Into tha 
Opt!\ NolUI AIIM!fc t~~ etnk dNI* and tlllrlln •mbleM. WIW 
wllfl lfla l!nal produc1s ~led t.ow.r North Alllffllc 0.p WIW. 
AddltlcHw dNP-IOUrc. pnllllded tl'Au&h direct v.rtllltlon 
from ct,e eulface to the deep oca11 .-e located rn Ille ullnldor 
.,d lrmlllgtr S... All t~rtt component$ ottt>a dMP MOC ""1n 
nwp tntt.. Llbnldar Sa -1 uftfnxnthenl Into the NJtroplcal 
are .,d In tum Into tt>a 11a1M11 coJM¥)r balL 
Fram U. lhcrt Hit of pn (O\'elflow, enlnlnrnent and 
colMC!lon) GI which t.KII - ta of-JOT lmpo,unc. !w gtob81 
cl~llllllion 811d hatftnspot\ It ii.comn lmmad111111y cl-lhlt 
1111111 one oftM la,y katlon1 ot 11obal c1~u1111on. wt111t allo 
becol'llff cleM" 11 tllat--1'111 monllOltn&, Of 'l'IIOtt pn!Claef)', 
p-O~UM!loM atlo~ ... -IH C-,lto mullJ. 
dacldn) require• coordln1111d lntemationll effwt, In whic:fl Ifie 
lndhtdual national comrl.butfon1 are alread)' • dlllllel\P In term• 
of equlpMeftt, m111powet' and due to Ille har1h effitrcl,meflt. It 11 
v!lal to tnll-.111• q"'llty of lon,-term .,...,_,,_ by 
afmult3neou1 m-re1111n1111; a ~l&fi dlta nte. 
1he 11tterr1 onaotlfHt -wt,y l'Clllollc melftoda 1119 pi1l'lnllle 
when wl-llfomlll prai,1111 lhlpbaenl ~ - IM!fe rnocred 
et:a11011swtlh alllo'IIOlftOIU• hlO'u,,,._ ar,o frw/ pt'Olll"ll!llthlel1t 
•Allio dlffilllnl or 011dlll511'11tt.. p,•lble obw .dONI '"'1hod 
to CMRCme -I llilNa In the cent fflNIUnlflllll1W. Located 
11111e exit aftlle ubnldof Sea at ss•N, ctie Deejl Water Export 
mq If II* for loi,..-W,-remllltl of lfHtf'IIDQN otvdumt, 
hllrwat.r, 111d flNt. Thll lffll)' PIIYI I ma In lntwnltlonll 
COCi,iiW&tlon • pvt.of Iha &folHIII Ocet!nSl'!E8 Pro;I!•,~ 
l1ie..,,,, In Ille .,llpOlar gyre II maintained wlltl partrun hm 
Europea11, c.nadlan and U.S.. 1nlUMfone and le 111tt;il ln,g1'1CUIIII 
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ot cniu t t, MOC monltolfng. The ob.tecch'el otllie HelmllGIIZ 
~atlo~ {GEOMAII) ObMhlt,ory ut U ,..._, 
•To pro-.!de lnlormltlon reprdlnJ: proaaawrW!lll\y (co11V11dfon 
and - --femlden) Cl'I IIMI acal• l'll"ll!l!\g 1'l'om WNb to 
dacad• In tfla ubntlor 11,d lrmlnpr Seu; 
• To determine Ille export cl NADWfl'om Ille l.abl'*dar kl to ttte 
op1n Alllmlc "»' a 'nril1r af moored aua,omc,111 ltalions off 1fHt 
uitn.dOf lhelt', Le., the ss•N-Anay; 
• To <:Onlrib .. to 1fHt lnte,,,111onal notliltM ~ Af'tr/ -
an .u.i,irt to dlrectly meuure Iha MOC In the aubpolar rqfma 
fl'Onl 1fHt 1...-.d°'~ 11 !;a•N to Oretnlfr.d and - U. NA 
to Scotflllld; 
• To Ylllldate producta fl'om h mod&mnJ[ / alllm1111len etl'orta 
on both n111onlll (In 1r.d oullida of Helrnfioltl) 1r.d lntem111onal 
'*-; 
• To miluaw/~ r.mo11 Hiiiin& Jl")d111:W 811d to 1u,iport 
the lnternatfollllll Argo p,opmme 11\rou,11 reference data. 
Em'r"""*"~.,,.-cro,-., ,,_ ~ ..... - ..... oc 
~ Thbtrwc\lmlr1: ttl'ldl:lr.t••1 b~UWNOat\c ... ~~dN\.. 1'11 ll'ltllT\III 
_ ............ ......, ... .._,,, __ (wo, 100(l-cl1--. 
» TAKING TI-iE PULSE OF TI-iE PLANET I OCEAN OBSERVATORIES 
cvoo-c.,. v ... Oeaft Oil•• ••'°'Y 
1he 1ub1nl!lfcal North-Atillnllc Ocain holb 8 mille ol P,C 111 
which -of kty ,....,_ co the lmlrdan otdlll!ffland nwtn. 
blogaoclwlffl'llfly, ..,., 
(1) The Nglcll 11 hom• to OM of th• 1111Jor .,d -p,odul:tMI 
coaalll ~ .... ~which ,.....,111. bloclwll'llty~Olllpot 
ltiat It undlt growlllJ ~- pl'Nllll'N (cllmlrte chimp, l'IIIMw)'). 
(Z} Tiie rep,n 1'ewu'sone ofthe ocan'• ftl!Ural Qll)'ll!ft minimum 
zone., wllllctl haa been Iii own co oxpand 81ld lntlftlllly rn -
d-eci. 11111 ha.I maJor lo,..tem lmplk:atlollS for m8111111 Ill&. 
(') Tiie region la cllm.ctalflNld 111 llnlng omlllllon1 of ndletMl!y 
(002, NtO, Cft4) and c1M!Mlc11111 stiw.i (axy-pr,1ted and 
~lllop,u11Cld) nu guea which haw 1lgilflcllnt lmplcetfan1 fer 
8tmOlphelfc propaltfee. 
(4) The l'Cl;llan 11 the wolfd oceene' mOlt pnimlnent dltpotillfon 
nslon tor mlnnl dl..t ofWTeltrllll orfaln, wl11ch Im ffllllcr 
lmplk:atlons fcr marine productMty, malcfn.1 rt ~ll,!11y 1111111tfve to 
clmltlt chanp. 
~lhllthoitlN~ftO_,,l~ll'tlbtolh~~ 
blogeocli.emli:111 ocean po e 111\at hwe the puta,tllll lo botll 
-,11ttw1y n11pond llf!d feed t.ckto cUmll.lll chlnp, a dra1,I 
,, .. Ktt.t.for hfJh111al~ -obMM11on arfMt, TIIII 
mimdatlt hM belri ml! !11811.tblltiln, Iha cape Vcrrdll Dean 
O~ (CVOO; h11J,://cvoo.s-i,•.de). which hN been 
OP'~ alnca 2006 b)<OEOMA!l. In eoopenilion whh WI C..,. 
VerdMi,, pe-lNDP (lnltllillO NKloNI .SC. DeNm,,oMINMOdM 
,-), 
111• CVOO cheMl1lonal procnimme Natl on lilrM .._.,: 
(1) • mllllllunotionlll lon!«ml moodn,c whl(li 11.M Mtn 0P4l'11*1 
oomt-•ly ctno. 2006 mMCwirc a •• of pi!y11io81 and 
bl~htm1NI fll'Ol*tiMi 
(2) • 1hllp ~utd montlily .ampll11q1 ~ for u... ~Oii 
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~ .... .....,,. ..... _ 
,_...,#>t_SO.l,IOCNT!f/1 
1llltti 1:Mtf,obl.J OCMtANN'l:hV....t ___ ...,. __
tD..,......fltllnrnel'N~ddw 
__ ......... _111t~ 
... ~-tht.,~l'tltt.* 
--111-.-.. -
.. 
ot 111-Mmpllla tor.,, -..i au~ of blaJCIOCNlmlw 
~lea (11111 c:omponl'llt la c.nted out by IM R/V l1llndl1 
Milch blllonp to Ula partn• lftllltih lNDP); 
{') 1nUNe fteld C8mpap (e.g. INp-, floal-, g1kler-tlaled) !'of ltie 
focwled ~ of cipedftc proceAH and pnipertlea lo 
..,..,.._ ~m uftdenbndl"I, Tiii• comblft1111an otollaeMlllonll 
appra1c11H ha.I ¥H!fg1111lc effecla and pmtde. deeper lrlllgtlt 
Into the aclemfflc problema llt hand. In onterto Improve Ille 
ln1'latNetlnl b.nla of Ille fflllllH'lltal:tC!d rwll progamme 
cant.Id out lit Ille cvoo, GEDMAR plilnl to ettabllah Ille Mlndelo 
Oceen Scllf>Ce Centre. 
Th• 1111Jor ob}K1111M of t111n~1c l:lffltd out by lll• KelmliiOltz 
"-elation (GEOMAR) lit tha C.pe Vent. obNM!ofy are the 
fallowtn&: 
• To N1lfillha lol~1tfme.._d_.hyd~II: jiopettlu 
{p¥fcal, chlfflb~ blolo&1cal) at11iie CVOO • • bcmchmalk to 
ldrify llf!d IMlh.llte Mvre ocem, chanp; 
• To obwllt w>d .,_.,,1111e,11y ~"""'*nd 1118 pt,_,,_ ot 
_, de-oxygellalloft; 
• To dllalmm1a th• nll -lHltmOll)hant f11111 of CO.Zand Oz at 
llwl CVOO (tlil1 fl")duct It pelt of the offlclal 6-Man COM~bltlloi,, 
lo !COS, thil &lrGPNn lntlt;ntcld C.rflcn OIHHwmlcn Synwn); 
• To 'nltdltt p~UCU 1°l'olYI modelltn1 Utd/or uelm1'1lon ell'OIU 
on both e natforlll and lntenultlonal b.nll; 
• Tonlklatittm/«~ l'tfflOtltwllinra lll'OM1ttlld t11PflOlt 
the ln1am.111on81 Argo pro.feet w1UI crucial 1'111'1H'cmca data. 
I 
» TAKING TI-iE PULSE OF TI-iE PLANET I OCEAN OBSERVATORIES 
HAR>ll ,md HIUJIIUNl\ Ollurutory 
The '"PG-of the Amie to &lobll dlmlt» chanp Is lnffull!ced 
byhut111daltemiafll" bets een111eNonh AtleMlt and Ille 
An:tlc Owan and 1helr !mpct on U.. Amie o-n c1rnl111lon, 
t,e,iund heet,,._ budJeU. Tllla mua eia:111r1,e-.t~del!p 
watwfCffll8\lon In - of die !my n11PC111S of 1t1e &llinll weitulTini 
~·nd~lmpKtallleoce.iftaheat11WICll1MM\aplld!Dr. 
This wlll lffilct 1f19 fwn of Arctic: Jl")dlldM1J a MII H lbl 
blodtwnilty, food web micture, and the l*l&90Chemlcal budpta 
from 1t1e s,imu:e to 1t1e clNP bHtnr. AWi 111d It. l11Wml1l011al 
permn halt two polar ocean O~laMlllllfM to -u-aapecta 
Gf dNp-R.S ocu110p11plllc ll!d .Wolop:al pc 1 11 In U.. w..t 
Sfllblllerpn Cumm 111d the &at a-rand Cllm!llt. Ille Nartll 
AtleMle Cllrnnt 1nd 1t11 Tnntpelin' Drift. 
Sfnce 1997 AWi and 1tle Ncfwql11n Palar ln.ltllllte 1111 cl!Nr,fng 
~ P• : 111111 1n r.nim se..tt with an •"9Y of 16 moodi\p 
corrtalnklg 4°"° lnltlul1MIMA. 1llele captunt the udlan,p ot 
AllaMlc and Aide Wf>ttl't and m.cl< variation$ of1hl fllly11ctl 
condflfon• -• thla lruporl:llllt 6Hp,w11.ler connection to the 
~~ lht_.,~~cl,C!\l•llkontl.-.di"I..,. 
ot pflyllcel ·viufllllea, auch • tempen1.ture and aallnlty, 11\ ordar 
to ldenllfy the '1t'Ol\&-I to lntf'MllnlUII ..i.llol\l whlth 
.. tuJ*lmpoNd on lan,t-lenn tlW>dt. 1'11818 VM!atlon1 need to 
MU!\dlll'SIOOII IO.._the-..qu-of ~chlillql't, 
&&,. tn -fnlltlenl111 IIJld heltlnnlpolt. Tiie Helmholtz PIUIJ'lffl 
IWOS (HyMd Areac/~ Ro,t OlbMN!ftJ ~I tuppo11t 
thl1 fmpart11m t111k • • eontJ!butlon to GOOS (Global o-, 
o~a ~l alld to SAON ($'**!ftln,1Arcllc OMeMn,1 
Nlltwmlcll). In addition to •,11it11 .. dC111 o!Mlned at flxed.t,olnt 
moolfll.11,hdeJIWl!fft.,11tol'HAR>Sdlffi4,rf~~ 
dlda 1"lm • much l11pr-lc vduma. 
Sf..u 199', the oca~plllc amtt wu co-mpl-,ilad by a 
deap m lon,t,tem, acoloaic,11 o.!Mtefm.ofy, the L'IER 11!.e 
HAIJSGAll:rEII. Thlrtaltacomp,f-17 ~-.,_,..., 
-s-
A ltll11'1'19ffl 0111 i<>~ d'iN'*lflll 
tM~l---tt1:l'ltC.-
----.y. 
TI'llt 1l'U 1' fl'lOCM'POHtfd I'\ U'it MtlOffl'.I 
OIIOCl btb111ffdiltMM::m~ 
tM~tl.r141t!NUll~t.HnN.Nil 
.......... Thlt ttll1cl, ......,. ..... ct 
~-t1 4 IAAiilNI~ 
1,000 m and S,500 m Wll1M dapdl 11\ aft -of 60.lc60 HU!Seal 
mllN WNt of 8'nlblrd. 'The L'IER 11te la opaniled ol\ tha ba11 of 
aMlllly rapeated umplr\g .,,d the dllployfflQl\l ot mocufn,P and 
different HtonomOIII bel\1fllc ll,lllteml, wl*fl act u-,tll\UQIII 
atat1C1111,y pre,pqrai,.,..., 0-0ft platl'cmla. ~
eapa\iMWitll platfcw11w lf'ld field NmpfqCM1PIIIJlll .. 11Uppcnwd 
l,f~-11 I n1mot11lyopan,l<ld1111hllcllla{ROY).. 
c.tinuc11• n,mote Nnlin,I wtluwtw of priml,y !Rd~ 111 
MllllbandaS,OOOm~-u-... -1111\lcla 
{AW) ire fllrth• Ullll1PIN ol 1t11 .,....nt .,,,In,; and ampllnc 
c.plidtlff at HAUIGAR'IEN. Theee 11111.tlldlol\lfcrm a unique 
daep w- obMMtoty6wf"1: thesi11.cl10.1Hs multidlKlpllrwy 
-.tJon of oce.nOJl'lfllllc and ectl)IU.111-'*8 lft al\-
und.-hlat, .,.._,.. fRm dlmlt» chanp 111d lncn,aslnc 
ll'lllhf'cpofl!lll'C ..e. Dall, o111-,ed from HARIS alld HAIJSGARTEN 
in. m,1111,!e 11) die ldentfflc community .ia the Alps~ and 
tll.e PIJblWll"I Ne-1c fcrGeoeclemfflc & EIM'cnl'IW!fltll Data, 
PANCWA. 
» TAKING TI-iE PULSE OF TI-iE PLANET I OCEAN OBSERVATORIES 
COIYNA • CoaaUI a rvat10118yllhmflll'Nonhem 
...,~ .... 
The Ncrlll $N '** ..,1q.--,IIWffll, .. ln!l..enOld lly lllnl11o81t 
fflltt.wff-wllfl profound lmpaca en n,&fon1l -q1111llly, 
.-nd la affllcted by &foblll climate ch111g9 nd Ma llM!l rlN. In 
partleiar, lfl• alMIIMI a.. ~fl1he~N, lhlppln& or wlrqMUb 
~ m UIM!ti1te,dr1,1 <If lht nnll'III-. and muhidllolplma,y 
PfC -to-tt. lmpcictdhumin lnfl-. AlceJquerion 
II hoW!hen-lnwstlon.llel, -l)tl)*II, blopocllemal 
alld eco~I p,mmWlr. of coMlblil-C,H bet beet d-1.bed 
.-nd '-111t!,wlll-lv.lnflllllrt. 
Th• nmlon of U.. Coaltll OM¥1nc 8ylwm fw Nor1f11m 811d 
Arctic Seu (COSYNA} II to dcwelop •nd 1NI •n1lytlc.ll ll)'lllem1 
for Ifie openltlonal 1)1110p11c duc'lfpUcn of tlle emtrmlmeMII 
..,._ oftM Nol'ltl S.. aftd Aide coutlll _.,._ COSYNA alme 
to prcnolde ia-!lldp \oala 1hlt ea11 ti.lp H1t.oriliN ad OU..r 
mk1ihcldcn In lnduirtry, pubic, ar 11el1111ce to manqe nllltfne 
!Alo, mpcnd to eme,gency 1lbllrtlcn .. or CMlluate trenda. 
COSYNA II an oper11lonal, lmagrated.--..v!IIJ l)'l1eM In tM 
Nor1h S..1hM compriM,$111..-.11-t n-rtc '1f ....,,$ ind r ... 
111.\1 ..,_,lll'ON malnlllned over• io.,, period d 1lme. N11n1erical 
modllla are requlred to el1fm1te ocean ffllte wrfllblN at 1hnN 
llld~torwlli'cll_v_artnotcr. I tl Ofpeltlallar 
~ '°" CO$YNA ,. 11-. llblllty to fll'O"!clt '°' ' : 1 ll for II-. 
VllriollS P1Rmet.. lftdlmlnc U.. mtl.t8 of 1fHt North Sa. li1kfni 
oblsvatlon •nd flncut ~Ina cylltmnl1lc-.y la UM! 
folllWIIIUcn of 1111e ODSYNA prod.ucta. 'The dlU, are UM1m111:e11 In 
n-1 dmt to $110,.. and,,. nsnnllned In, ht~ulion 
co1ml modi! to fll'O"!d& niortlne ,t.ort-arm mcut. of 
lempenilllre, Nllnlly, aimima, and WIMt condftlon1 In UM! Norlfl 
Sea ewry 6 t.oin. 
Mdllfonll -lllt.llona pNMcl,I w,tcua ur, phplcal, blopo-
diemloll, MllrMmary, 111d 111o1og1oa1 pa,1111tttt• obMMd., 
hl&fi tempontl rwcM!on In Iha-column •nd at 1he-
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tbtdl c,f ~ .. pldlm»l.lNII ,.,._ ...... ,,,,_ 
~lcNdlr,fllllld~ 
---""-
__ ,..... __ _ 
etlrneMand WIIW'-plM!tt lnral'ace. Oblelv111oft pl.ttfan'na 
ln<lu.dt ...... t,poa,.,iik: *"·"*pi~ r.ny box#, 
~ndel'Wltlr nodN and fnmn, wmt ""°"11,-.i .. ad nllOll'Ch 
WNClla. 
COSYNA Im an open d1ta pollC¥, prowling frelt nev reaHfma 
dllla and Model fcncuta to the publlc11!1 IMMNt. OWi-
~ ,, 11,nw.OOM<n1tico,tll!M1ndo.mii-..~,w 
at the p I 11RIT f 111111.u11cn11 I rt CfPIILmd by • dl1ll fflall 1;19!11 an1 
group ltiat alto C1111uree qLLIZly eomrol and uta docW>elrtdon. 
The COSYNA da1a pc,tal (coeyna.t») fll'O"!dN a compnheMMI 
~loll p~lon 1nddOW11lo.dlr!Wlo.forll m.u..nd 
•nd mod-,d COIYNA da1a lll!d mnidllta. 
COS't'NA la tln111ced and cocnllnlled !,.. Iha ltelmhaltz.lAll11"Jm 
GeH!Mclrt, Centre for Mata~II• Mid Co.ntal Ruurdi GmbH . 
Th• ldenlfflc work la carried out tn paru,lll'd,lp w1ltl tM All'Nld 
W<,pn1r ln111tw1a (AWi), Bundnvnl fllr *"'1:hlffhhl1 •nd 
Hydnicnipt.. (&aH), and 1l1ll'IIMIII U11'-allie.t and monffodl\l 
aulholltli!e (ICIIM, HP,\ lMAW, MARUM, NLWICN, BAW, LKN. FlZ). 
ljl 
tkwtdt,,._..tcrw~~cm,n,_..,.r~1"d.laffll...,. 
,.._,... ___ ...i_.. ... "°'"l< .. lllco.....,.,« __
» TAKINGTI-iEPULSEOFTI-iEPLANET I POI.AROBSERYATORIES 
Polar Observatories 
Pol•r rtgiont ant deficient in infrettNcwra, • fact tllllf. allow• ron,-term obNMtion, of tile 
varlablllty of gaophyalcal aa wall aa general Earth aptem parameter1. Hance, the axil1fng 
oblemltor1e. play an Important n,fe not only by ftllrng gtobtl obeervdontl gapa but allo by 
pravfdlng data series for raglonally ralellant proca111 awdle1 1111 wall 81 f'Or long-tarm trend 
analytlt In the Polar Re,ion1, the regton1 U,at mo,t een,ltlvdy react to alobal change. 
Mtal'dc Oht r ,atonN 
T•kln& 8dnntqe of lt.s lltllltlon, AWi 11 openittncthrw 
omervaloltea at Ila Nellfflll)'l!t Amarctlt Bue 1~11 were lnlltated 
In 19'2 nd llnc1t monitor lt.-i.r, popfiyllClll lftl)llties 
811d almolpheftc chefflldry. 
111• mMtocolo&IOal obltrnto,y- u OM of IM fN globlll 
nodal polnta In the Butllna Surface Redldlcn INIIIMlrk. In .illllon 
10 "-norm11 rouune obNMIUon• 11 permm, daltt ndlo te11o 
toundlnp. Sfnce 1992 WNldy om,o aaundln.p to altltudH of 
....-NI ao 1m, IIM lftO'llltlOIW 111t)'ll*rty--.11111i'on 
cydo 11111d 1111-Uc.l dll1rfbutlon. 
11.a pop~c.l t llt10ly monltara locll, N111011al and global 
...mlcl\y utlnc a local network of tine bnld>a,nd ltlllioM 
augnw1ui.t by a at.ort-p11rtod 154klm111t arny. Deta ara 
··-ed lollio ... P,vjWCCI I nl lnlrwmlttad ~ullalhe 
Ink ID glcblll H-11: dda auuma, In panlcular GFZ'I GEOR:IN 
n-k. Topthe, w1th lti. Sollth Afran Anwctlc Procivnm&, 
.,, addlllonal broadband 118Uon la opes1ted at Sim• Bw.11.11 
f ,AA,Wbii network 11 lriqu. to Antlrctlcll In tha NRN that 
by Ila reglonll tfHHd It opena a wtn-lnto the Emh'a cnu,t 
.nd UPI*' m.ndt In the nc!cc, of Dronnin& Mlwd Lind. 
~ cl11H1h•11tfona are allO c,urfod out In line with trio 
INnllMMlfET '1llldlrd. An ~r,irt'aUlrttitll'b~ 
obaeMtay 11 that fMr1 deytha alNfflll a1A'C1111 awl~ 
~cl. 
111• nnoepf,lrlc ct.mnlltty obaermCly provlitN cantlnucu1, 
)'W-4'0Ulld aawell u lon..-m dala ,-'lf1fct IMpClfWlt p-• 
.Mt l)lrticl.jltatntceecw1.,o,a1ta of the bcpwplwe. Fu1ttw11WH9.. 
l~a -11ni prog-ll llilo CGl!c.Md w1111- a1pecta 
of U.. cl•1ally al enow •nd flm u well u U.. 9'nl.tolphent and 
upp11r 1ropo1p~mt. It la obV!ou.a t~at tM alfflo.1plu•• .-
AnllRtlc.111 tha d-,lllt p111t of tf.a &rth'1 tnlpollJlwnt Ind cm, 
be emp~ u I llrge dean air labonitory 10 aludy 11.ttural 
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COlldlllont comparable to almOlpli.elf~ pt o e 1111 t lllat piw1lltd 
elle.thero In pnilndullrill trm .. n.aAntarcticconQientls llrply 
1l'ee ol Mfoecl and - gaa --.. ao Iii.It It.a llon'a ahara al 
atmw,,l,n Ince ccq10111nd1 ~ to be atACbd bf I01\1'f111119 
lnlllport to Ani.rc11ta ar Olt;,.lnata In lhll 1U1TOUndln1 Sou1Mffl 
Ocen. The low bacfriround concentmlon1 alow preclN 
monltartn, ol t~a .n'llcllwenN.I cf 11111 MO'lllnll PlotDeol, for 
1X1mpla. 
11aCt1 the metemaioglclll-mmoept,n c1111,111tr~  
ara part of lh• Qlo.balAtmotjilitrio W.1111h (GAW} ttdlon '*-It. 
Since 200S, ltio IS27DE lnfnaound amy ha been cpen,.llonll 
Ylflli. • dttll A'tllllllll'Cy of -r 99.91l lhll lll1"to11nd rte:Ol'dlnJ 
ll8tlon II pvt tittha tnlametlonlll montlorfng ll)'llam {IMS) olthe 
Compret,..,,tvt Tfft Bl,i,, Tl'filti Olpnmtfon (arBTO), W1lh 
openitfonal re.lJIOMllllty 1harod belMlan AWi and BGR. 
» TAKINGTI-iEPULSEOFTI-iEPLANET I POI.AROBSERYATORIES 
Arctic 0111r•11Dlu 
AWIPEV 
Th• diem!~ perlurklion of U.. llnlo!Jpheric _,. layw In lh• 
polar rq10111 la one ol 11\e 11ninprt 11,nalll for a ctuu,,ing 
ffl!Olph-. lne<alln& conetmmlonl of wnlf'\'8POW', Olher 
gree,illolJ.a p-Ind aenllOla aWllll a clwlp In Sfe.bel ozone 
dlnlMlon are. a.et m-re of WI IMhl'OPOSIIIIIC ,._ of 
glcllal di mate chanp. ltll,-. ozone and cllrnate dudlea In the 
,el.-~11nd atrmtphere"*-on ..,dlmmdln& .i. rtglonlll 
and gfoblll forcing drMng clmnt cl,ange. 
In Ny AIMl.lld, $WIIW'f, AWi.,.. op41'111td. malllOl'Olo&f~ .,d 
upps lltmOlllhant o~ w!ltl particular tocu.1 en ozone 
d .. pi ; ; I I I I 1, «i"-NdllUol\ •nd ...-otOI Vllt.iilltyel-
1992, Since 200S when the orill1u1I AWHCOI.DEWEY bue-
malpll 1"'1h lllt F!'4111,:t, Polllr lnaUl:Utt'• RABOT 11, .. , It"" bten 
jolntly openited by AWi and IPEV nl IJllll0jiilltely namedAWIPEV. 
ai,_ la bwd on alllltlllyof Oflllcal lhlllN1lwrta. An m1'mad 
apectn,m_. m-thetype Ind qgrtfty of tnica P191 fn 
Ille UOpoaphlra .,d allltolpM19. A pl\OIOmllhT, w!lllctl iw 11\a 
aun .,d lha n»m III llaht aowaa, --the ci,tlcal dllplh of 
alfflOlfl~ HI I llll'allp)Ut CM )'W'. The vw1lcal d'lll1bullan 
of lhe ccnc1M1tnllion of OZGne Ind-* In Iha fflOlllhant 11 
detl!mlmed 111 mea1.1 al a UDAA. rn adllllcn, bllocn llorl,e _ 
nte0nt lAHIIPll'llllnt, humldll)' .id air p-un,, u well u _.... 
profllff on a dally or weelc!y be.*. 
An lllloml1lc dhnm 1nd si1 obMrvfn& l)'llll9n1 ha i..n lnsl3llr.d 
In an 1.11dlmJ!ted area outalde the aettlemllrt, w!lllch recordll 
cllmlw Vl!Wi!N :Opdier whh cllta of l.tmptMrt and soil 
molmJre rn dlffinnt-111:111 prcllleL 111111 ~m pmldea unique 
tul,ght IMO PI : 11 I 111 "9lnld llO ollmnHnltuoacl o~ In 
pen,11froltand In paltfelal' quanllldwe Nllmdea olthe-11\g 
mt11111,t 11!4 CO:t balll-:,., wwy ol an tnltllltd eddy OWl!ilno. 
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_._.,.. ..... u,,,u.-11,o 
-«ll>tAWll'fY-.~ 
-· 
¥1'111\.Fcl-lON, loc,il~fK..,.-..tllnna~ne 
«-Mlt!lfy functi'on1, lndudlni lhe ~bm!J of adentfflc dlvln& 
and the 1nwiuaucn of a COSYNA fWI)' bale l)'IIQII\. 
IAIIOYI.DV 
Sine. 199 .. lut.om-* aotl and~- lla11ons 5omld en 
&aJnC¥ov llllmd In the Lena RNer Della In Slbelfa hve prod.ueed 
hi&~Wl111r dm MlfN of cllmlw VIIWIIIII)', ~ dlan&f n1 
per,natroll tap.-. and Ille related chanp1 In trace pa 
lmblllll,-. 1111, f8olll1', wllfoh Is PRMnd:r &l'M1IJ tnhl-4 by 
lhe COl'lllructlon ot a much lliger bale 111 our Rwillan pe,tnan. 
lht Ptrmatrott RMNN!h In~ In Ya~and IM IMMI 
Academy otSclancee, w!ll lllow YNl'f'Ollnd _. IIIHllea rn Ille 
futwre. 
llolfl AWIPEV and 3AMOYI.OV 1n1 aln1111fy ~tpped IIIJt wfll 
bt •nt.•nc.d w!ltl """ lnteglll compoMMa and lllt Aretlc 
componenta of the '!DENO nttwcrlt In lhe 1\J.lllre. Tiie)' already 
MIW .. lnnport.ant llrn,:don 11'1 ACROSS c- btlow).. 
>> TAKING TiiE PULSE Of TiiE PI.ANET I TBW:5TNAL OBSBVATORIES 
Terrestrial Observatories 
The coru1equencee cf global change and cf natural hazard• are the mott Immediate Impact, 
we experience In 11le human habitat, reaching from greduel long-teTm change to rapid nmArel 
disuters. Detennining the hazard potential end its predictability, aua11ing the impact of 
global chaqe, and developing reslllence vie mlllgatlon atrategles 11 a key challenge. ltl 
solution n11las on contlnuoue observation of the n11ponse of our environment to natural aa 
well II man-mede eh.Inge and of th& tpatial II well u temporal dittlilkltion of rilk. 
lEJIENO-r-t,111 ElMFOftll'IIIMIII Ob111 n'lallN 
cnma.i. wnp ,,_ i,,-u.. et,..,,.~ key~ o111ob1i1J 
.,,,!ronmentlll chlnp which haw to be 1Mnapd ~ aoclety In 
1ha--.g deeadM. 111• cllmJIIN lllllal ~ on dllh1•1t lp&llal 
111d tmnporal .ul• allld mm., lmpomnt ecotJ1bii11 flu!ction. 
are expected co be affected. S1ady lal\f'ten'II tre11da In 
1*mPtrn.n. precipltll11cn, and Olher cllmllle padlenls lifflet 
moet otttle em,f l'Cllmental ccmJlll'tmenla exhllllln, Y11fY ce11ip1B 
1-dbtok lllffhlrbmt. llow•••, • oomp1'411..,,M oanllldera1lon 
ol mullkami* b1&1tintanlctlat•Sld I depe11d1111clea remlllna 
• m11Jor QMl!lc w11..,,. of c-111 ~l-1reMnellUI 
,-h In onlerto pradlctthe behmowolthe ten'awlll ~ 
In ,vpa- to cllan&f n1 alWtrcl,ma,11,11 colldlllona. 
To add~ dlls chllhlnp, tl19 H1tmhohz.Jll1 a lotlo.1 lnltlnld the 
l~re ectl!Olly '11:RB,JO. This la a netwallc ol ~
IMt.PWd o11am111oi1 pll1formt, Jo!mly ~mfolld alld optl'ltld 
b)' 1bl Helmhal!Zc.m. Ind-coapen1tlo11wlttl 4lildltmll paltlw 
lnwo.ntoi,,s (owrall -«11.UO., ~ .i FZ.I).. 
n,11 netwcult a Ima .i lnwttfptfn& llffecta of oc,b.11 cf11111,P on 
talNMl!rlal ecoq,111111-. Wlltiln 1ERENO, Ng10111l ~11 
obMrvaloriH hlMt beln Htllbllshed In four nclm,s 11Net11d to 
pl'Olllde a repre1entdile uo.Hecllan of flklte«Ornallc :m,ec 
• Elfel/l-lAfllne V•ll111 ObNrvato,y (llod _-.n.,f;ZJ) 
• Hlil7./C8Mnl Gem11n I.A>Wland OlbteNl.loiy ___ b!f UF:11 
•llmufan AIPII/~ ObmMltofy o,r .. --..,ICIT•HIIGLJl 
• Nor1h If 11 Otrmln Lowland Oii f tcwltoiy i---1,j!G~ 
The obJectMHt ofTBlEH01n the fclowfni; 
• l~O'II of eic1111nc -l'ch ttdO'lllt lll'd tc1111t11 .. 1nc111d1ni 
dlld ated new ln1'nlllructu re far kll ,a'Wl 11 I, itesi•ted emf l'Cll l'MIIIII 
monltcrfns .,d ot..vatlou. 
• PIIMillon of .,...1411M -to llllllffU-111d Ol*' -
to~ SMrcmmental - In• m"11«111e lllCI mLIIIHllmponll 
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mode, - on the dl1ll po rial lEODOOR (www.ta!'lllo.net). 
•tnpi.1•1tatt.>.,ofcatd111M111t 1 =lit ti)'Ci(,f.c&fe ,.,....,1,tw.t0i-b, 
c-in,-11,000 lcmS, mlero~oglc«lfluxNtla11ato 
m-re enlQY nd Ince pa a:hanpa, t.1lin1abw dullW!I 
(SollCln). u well u lak$ 111d 1-moiiltoring •• 1o telldy 
ell mite 11.gnll trelllfen Into JeOUChl,,e.. 
•ArlllfYNI ol pnclNtt dltad nt 111eon1t, r&IOMld a-Rhl-. 
•l.lell • llkt .edlm11111t and 1ret llnp • uunl dlta loge re, 
which ¥111 edelld lnlltnlme11111 dllla ~ bKk to -r11 
mlll..,nla. 
• MCOmpllt,mant ol blodilarally 1tudl• wfl'*' Ito• fllll,111~ 
ol LTEhltel. 
•Ded1':lttd 1llbome ~ and t1%1911~  Mnllill(. 
•Ccllllort.llan 'Miii Olher ellll!romnental m-rement ne-. 
In Oennlny •nd •11-thl wolfd, 1wch u R.UXNET, lTBt •nd 
ICOS,nWll-bu1»to_.li:.tll¥1111'1«1'11nC11 • -
IIYl!em., euch u GEO/GEOIS. 
• l'rlwidln,c q111l11y ooc,ta clad lollt;.-rt dWI Mb for an111yiiiig 
the~ and YU1alillly ot h)'drologle.ll Ind eeolo&fCII proceAell 
In Alltlan to clime& and llffll1ropopnlc (manqemlffl) fcn:lnp. 
•Vallu1lon and_,,._...iofllntagltedc~ 
modell end lpl,C8-bcme remot4 aenllllng data. 
l.p!'l'4lr~ft:w...,.djl .... 1.aefo.1tl'ltllpo,lttl\W~ofWdef .... ft 
---
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GCS' - Global Ctlqe bf*• • .-i11111 FKllty 
8otlt, Wn&'N h\ ollmMt and !Ind ..-. wlll lmMI* the ttlllOWtt 
and dy,11111a ot ecot1;11llll1• •nd, • • CC11..eq-, ~1111111 
11.1,,:donf .,. 1ht pro'llllilonlftC of ~11'1 WI/at .... _, 
11P1rt from m,plrlclll 9111dlw .,d modlllllns 11PPl'OKIMtt., 
Mtn._,..i.uw l'llld a,qlQ~manta •re u~ ,-did to unc1 .. 1,111d 
tM undllrlyln, pro r , to dMluce lndlcaton, to dfflllop 
111ntelfe.1'cr MJltalnablle land.-arid to ma~ ICffle afthe 
ktypcC=ltMt, 
PnMoul upe!f l'IMHllal epp,_ hlwdblft ccnlldlnd llldMdual 
a,obal ohan,p ftotort (•11<11. ·-~,. « prwpi'*1ion) 
•Jlllllllelt,Sldthe'-muftl.fKtc,lil....,•,a1ta_.canducted 
eo far on !'111h.-r emal .-1111 .,d i.mporal-lM. 11-
uperlmenw therefore neceH1rly l;c!,on, lmpcrmnt meclw1l1m1 
d ecollaifcal clm,p, ag, miaro.w1.t11C111 lftd •JMCl!la IM41raal'C1111. 
Meno,•, none cf Ifie PnMOID &ICj)iii•,•1119 uplk:ltly C0111ktilnid 
dllfera,t land uae apt!Cll• rn com'*11tlaft wtltl cllMllte ch111ge 
K«ll.ios. Tlllrlfort, M clelf,llllld d\t OCEF M • fleld-f)utd 
mpem,entall plllfafm to-tliell'm~eflllctadcllmata 
wnp under dm--t l.,d .... -..tot on tilt fwii:tiontnc of 
ecGll)'l1M1a .,d tM prow11l011rni at _.,.1111 .. aervfcea 111 
_,og11:a1-n111-. 
the GCS' la lom:ed on the ff eld1 of the UFZ ff eld lbtlcn In Bid 
LMU:11.11:ldt ~-Hiiia. Fifty IMp f'leld plola at 16 m, ll 24 11'1 ai. 
f11)IIJled In 10 blocb wttlT t plow p..-blact. Hlllf of t!Te blocl1un, 
·~lo. ell Mlle CNln,Je lCenll~e w!.lllt the oUlet lllllf 
,..,,.,, umt91Md (am)!tntcllrnnt). On thec.,,_chlrlp p'*, 
mclllllt roafa llld Ilda ptanela aewell u III lnfglUon ~· ellaw 
tlTe .,,.,...1111on of 1tt11~rt a.M prt0lplt&don rtglme. lhe 
dlftlww,t ll'nd u.-rloa rep-a land 199 lnlellllty l,IIMlent 
C0111111Jnc d co~oNll a,llb,l'IUrt, 0tpnlc a,Ptculllirt .. well 
u men1twely lll!d lntttnlffllly uaed .,._nd,. 
n. GCS' ~· pl81lcl'lnfot f,-,llaclplrwy-proJlcll 
at tl.a UFZ ~nd 11.a ti... for CCK1peratlcc,e with eatam1l p.wrtna11 
(N {If tM ttn <iCff ..,.,, .. Ol!Mttt 
~l.ll'dll'ITl~b.nd ..... 
~PW:i."'tllliln ..... fM 
--J.C>l:t._, ... ,,. 
...... .,201.s.. 
(e.g. univ..lll-.111e German Centre for lnt;ip.lM BlodMll'llty 
-l'dl-lDIV). 
• 
..,_ 
-
1 
I ; 
UFZ 
llntMOCEF,l'tw&plab1.aa 0C ~ 1.-.dl.lN......to. _.........,,tNII trtllb:b.-,. 
m,111~ Of .,.,llle,!t c:lmlite 1•,e~ et;. 11'1" ,,. ,... "~ d 1111i;:ti tr'MtffliOflt 
~Oft 111t1'111'* I'\ ttfl OIOOM-.,._ tl'MCrMftQ ~ t1f fO 1101» Oft \IN 
--
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IIIOUIC- Model D1fMI lhl Aaal.llMM, lllfmffla'llaft .rtd 
Comrol 
Th• Kelmhollr-Cenn for Emllromnent.11 ~rch • UFZ hn 
Nlllblllhlld 1tMt,-rc11pletfcnn MOSAICfarttle~~ 
npld elte cllmrac11utllll11ot1 Ulat It a JWNlqUlltt. fof tM 
ununtlndin& and 1he soM/on of envf ronm"1W and 
ltydropaloa!c,11 inl,lem1. MOSAIC nind1 for ..Moc1e1 Dlfven 31bt 
A1 u n,em,. llllormatlon end ecmro1• 1nd complf1ee molllle 
modulw~ ,iequltlllol'I 1111ttt for *'*PM .,d MOdellln,1-baMd 
ffeld invMtlptloc,1, The emc,l,Hls Is llld upon the multkale 
obwomlonlll dNf&n 1hllelM!l-,-fnlm h1&h r-iutton 
po'lllt to lllld Ka!L 1llrou.gt, 11111 unlqua dMlgl\, MQSAIC -
• a Iii* bm.Mi, die dlffilrtnt obMrntoriM. Thtrtfort It Is 
de,,io,.d on mobllnehlcl• comtr*1& pcph) .. l _rfn,s 
IIH:lmlqi.m, borel\ole log'n,:. llydl~l end geotlH:lmtcal 
tqUlpmerrt, •• WIIIII • mioble fleld •llli1)111W CHM-
Tha ldlll'lffioation of "9lwvlt sy11em pa111111t:111 and clelllled 
howtldp of lfHt pometry ot 1ublurfltce ltruclll,-111e the Ila* 
for tlle deW!apment and ~allon of rnodel1 for the deac,.uon 
of,...._,~., Aplllft lllll '**,VoUnd, -,tOldon •nd 
111G11itDlf1'11,'lec:IWIOk p nut be addniaed to mNllhe clllllenpa 
wtllcll eltle tram the d/1et11pancy IM!twNn Pf'OCNll &116 m,d 
aploratlon-la, lti• tempor,il wrtablllty or pTll 011, the 
d-rmfnllUo and~ l11t:11oa-l\'! of naMal ')'tltmc, 
and ttie dh1111nlion• of ttie lmtllltlpted ll)'llem. 
The ~or ot,fecu- and alme of Ille MOSAIC ,-rch plattc..11, 
al'e tha followtn.g: 
• MOSAIC pro-..ld• • wlltHf.thHrt and 119:,,md ccmfil111t!on of 
meblle aprlll-llWl ma1111D1i'"II'~· fc,IIIQ ~
of elWfronm.rtlll and l,rdroklt,tcall l!,llllema. Alll)latlan a.mpl• 
.... Wllltt __ ,,,. ... ,_ .. the ,,.. ... ,-tof 
C01Mmlnatlld megullff. l!le geoleclllllcel 9\'IILlltlDn cl blAlfn& 
cround. u 'Miii u upcon,1111 clllllen,sea trl,a;erad by land UN 
ct.ani-and a.a cl Illa ahlllr:Nt .,blulfKe far -l'IY storap In 
lippllalttmd6*:t~bdu OP* 
l'\thtlflMClt:lfb UtlfillOhd 
OClfflll'l'ltl'INd ........ 
the ~cl the •ntl'IY trana111cr,. 
•MOSAIC en be~forthehltlh ~ 30d111.ctwlntlot1 
oftM ahlllr:Nt ... ~ cl 11* wtll\ • Ille cl up to 911u...rt 
ldlomnea. Earnp• lncllale llle combination of melt>od1 with 
~tl*'al~UV"tlopn,ant~ffll'*'onof~ 
pnlblanHHtl.nted elte lnwllllp.llon ltrltqfea • well aa o1,-
tecl1nolo&IH, and tha ~lo,,ment of 4ffilcttw mathoda for the 
dltem-.lr.alloft cl 1111t lpeClftc aoll p,mmew ralat1oMl.lpa. 
• MOSAIC II• .broad l'9Nln:fl plltfonn for moclal 11111portad, nNr 
.. r1- IIM ,IQnt and .......... COIIMCUO'R balwn IIClantllU 
hem dlffinnt flelda. The platfonn le open to ott>er Helmholtz 
lil8*'*MMIIMU11~ i,,"*'tol~ttdino!O!I* 
Into raaearch proJaclL It foltl.ra m,d aupporta •,te.,I IJ~lnary 
-~c.:l!h u 'Mlll u c.cflndosy dl'lnllc,Pffl'nt and lnndw, 
.... 
( 
\ 
UF? 
D,N11l'oWOt1cPMnNUIJCIW4tdl I ... t S'-h 'dltlb,.Rt141h~of 
n.i.att'l'lCI O'IM1-~0ll'W-.,~..,.,.,,tot:rd«leltftt t\ 1 G$illt* II 
~-~--.... --... -P,,,,,..,,...,._A~ tart..~IJl.,~Jbl~bthtl'lfll!ll6llltydapog(d~ft 
Mia f II 
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&rlhll:,ei.ffiOIIN,ntodN 
lll• acid Evth ~,n le M ccmplmt ae 11\a &!Ufe l1:mColfll,ar-, 
fl:t*Olpfitrt, and turfaw. l,,te.a<ltlon lllnOfl& dltM oompo.-..ms 
dcn1*111tee the pro ea undarlytn1 ~IUlllde or cha.,... In our 
-ra11mant ac,- • ,.,. of acalae. EwntA 11.!Ch u eat1hqu11cM 
and au""""* manlmt 1hell'IMlns In t-41 to~°""' but art 1he 
.-ttof lti.N ~ up OWK hllndnld1 of :i.-a dllep wltllln lhe en.tit 
atdlinafrt locm1fcna, ellhe 1-.e!lanlOllll!Ud 1nd Yllill:enlt ~
1111rfto. mn• Iha, tto. Henot, q~ the 1,-cl 1114 .-mof 
eh .. conln>lled. II)' lhe deep E'llrth 9-ln. lntea,11ted lilllnlmen-
tdor, Ulat eolllldtl hllglMjllllty-Uiwoua dl'I& au hlgtl apdlll 
~ and prowcllt nipld <1118 ..-«i,r. ~.ro.1,Mllo.~ and 11'1* 
-In 2006, GfZ rn coopen,llan w!ltl 1181lanll and fmeffllllfanal pa_.. 
atlrt>td a N~M of IMt&l'II*' m"'1pal'llfflmT ollNr,1toriM, tMII 
embniclnr1n a,a ol-.al 1GD eq1Be ldiomnM with lqh il!Mltlll 
-..... Thllir pi l11heacqulltllCll'I of lcm&Nllaaof,...,._Ltlloft 
ii I I ., ... ,It.of g,IOl)ilylloal Ind &tOCIMilioll P,.htitnnd tllltt 
varlal*e of deep E'lll'lh ~and lhllr lntMacllon with neer 
aulf9u proca 0.. il'IOIMIUon le IO lmflrow our undlll'Wlndlft.g 
1lf 1ne P,OCll 1111 1hap1lla the Elrlll sym,n It WI ntiCll'III -It, 10 
uplcn the lntenctlcn and coupling ol pra c 11-to pnMde more 
Nlll1blll fonul1a, tnd to CClttJttM:a to 11\a drt,lllop,.-of tffle'lllllt 
obNrmlon -.ohnoloalta .,d _r .,_,.... 
01r E'llrlh .iem obaeM.lorlN ~- '-1 ,elected to be Clltlmat, 
aulll!d far a ~11'11111t allJd1 of coupflrlg-lPIW'aellon of Earth 
pron 1111 Ind dltlr lmp.ot on 1111 ~..,,1111 lllllihlt. s,-,blnlng 
lnltru,nanllll obHM.llon with~~ polo&fcel lll'Chtv. 
and proxy di.la, we expand 111.e 11.ne acale. IO - Ule Ul'l'f)Cnll 
¥arl1bll\t of PI : 111111, dlttr-and Cillliwdta ~ 11\t 
In ltru ,na n 1111 time acela. 
n,-cl the below Earth l)'ltefll olleel'.atudH farm tart bedl for 
the HtlmhollZ h,"'*'t M:AC$$.. T--1ht)'wllfonl,a co11+JIIIO,• 
ollhe Mlmt Halmholtz obNlll!ltcly lnltflllfw GEMi$ (- below). 
•IPOC, tha tntapatad Pllte Bouncmy OIIHMlloiyOllle, It a 
EurcpHI\-Arne~can netwoatc ol lnal!MICN and aclemltla (GFl, 
GE.OMAR, IPG, CAL'IKH, -ra1 Cllllaan and Glmlan unlllwl!UN) 
Of&ln1•1na and opt"l'Sting 1 ~ '>"*11 of mu111!*111'111*' 
-«·~-"'"' 
------IPCC lrlh~o..t.~Cfl!ltJ. 
--• (11l1rro1o&Y, GPa. aaep end lftt, alectllcll comu:ti,fty, 
wutllel) and pro.(ecll tt Chlla'a convergent plate m11gtn, a p,bll 
hatlpol ol nallJl'llil ~mid&. IPOC 11 dtdltatlld l.o CM tWdy of large 
~"", 4tfoi11•tlo~ oftht E,,11.'1 Ol\llt, m1a,,,'11.,,,_ ...r-
pra c 11-.,d Iha anoclllt9d '-di and pnMdes elm to lh• 
ccmmun~(www~o,m. 
• The Pim Bowwlmy OIINM!ol)' Twtcay1-an the dllel ,dlaft 
ol aanllqu1lca 1'111Che'nllima, 1he plalNcai. lnfllnlctioft ol ali'fflll'~, 
1nd compla dWorma1ICll'I pro c 11111-.mn.ctt 1he NOl1h iwdlft 
Ff.ult. TI* coml'*1tll p1- bolllMll,y fault IMl&hboln lnrnbul, 
l:Mrope'a mo.,t wlnnbla mapdty, and i. obNMKI In a Cam,1111-
Turtd111-0S cclllllcnrtlan In lhe fnun-1t ol a flllM obtrnloiy 
tuppcrWI by ICDP (lnlffllUl'onll C:OilllMMII Drmn.c Proprn} llld 
coordlllalld by CIFZ. 
• lllt Dead Sta OflMI 4*) le..,,~ In the i14W Vlrlull lW,Tllolla 
lnltl1uta (VI) DDERVE (DE.Id tEa RNeard! V£rlijl), In a folnt 
andNYOWr by the Helmholtz C.ntnla KIT, GFZ end UFZ and !hair 
Middle Eutllm ,-tiw. It add-11\ree pnd cllallengee: 
a.Atia, .. e.,llilll llllr,-I.Ylllll!llllyllld cl-clla'n,a l,f llOl,li**C 
1he lon,-m monTIOrin,g of aeophyt1.:.1.-.-1m1ior..,.. 
ktlmlc.111.o IPOC). llvlf11 cf coupled p,1 11 In llie lllm~ 
hJdro1Ph-. paclaaphere, .,d l1h01Ph.,. u wall a modele for 
Pnldltlln.cn reme«1111nc 11tratq1e1 t:1 ~11c 1111: me111C1f11ant. 
• TheCeftlral All• Glablll awi,e ClbleMllofyatwl'ee 111e r--
el .-thqll.lQ-and cll~lltd ~-• and 1"* lil'l'pl.Ct 
farmln, a un1ilW&t01-d pa'llk obu, ,a1ary. s-r.l 11111on11 
and lntemallonlll lnlllltutaa opeme a Mtwoik of Mltrum1nll 
c11aenrtn111rlhquakH, landllfa., I\Vlftlu&Y llld lnmactlon wflh 
¥8llatlonl In ,...,_, climate In 11111 cllll'lllllcally ~,giiy ~ 8'Md 
~.,ca11y lclfve .-. 
.., __ (,Mdoo,QPI,- .... .........,,_"1 .. _,_ 
ba.rdlry ... 111D¥ IJIIOC ~th&Attall'nll OeNrt, ~0!:!16. 
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Atmospheric Observatories 
The atmo1phen 11 tile primary dr!Yet' of cllmlte ch1nge, lffect.lng llvtng condltlor,1 on Earth, 
end In UAm, It Is smingty affeeted by cllmate change effects In the Earth eptem. Changes of 
clim11:&, nil.Wiii atlllOllpheric hlzardl, •nd 1ir qlllllity represent major chlll811g81 to hum1nkind 
over many generations. The actenttftc knowfeqe dertYed from a1moapher1c monitoring tllus 
f'orrns an essential prarequlelte for developing resilient strategies to abate or mitigate the 
impectt of almOlpharic and climate change. 
~ -kh-f'lln,e,tlllll Ob I I wtory In I.he ..-WOii: tJ/1 
Alpine OllarvalartN 
~clllnp la drfvln fly CNIA!PI In the amollllt of p,enho-
PN1, lncludln,1-vapor, •-I parllckNI -,d cloud1 In the 
lower and upper trapmphere and In tM lo-,naa .in.totpfl-. Tha-1,--"'111--apto!M ft llllOn&tt lnflllenotd 
by anthropaJelllc actMllea, e.g., fOllll 1\lell CGmllu.lUo,,, Hd by 
11D1aquent'-iback m11cf1111nl1m1 llke -,ha~ 9'illtl0111tlan of 
wt1'T YIPOI' In • wvmtnc ell malt, or by 111e lmpendl\g NI-or 
melhlmefnlm IIMllltn.g mllfne cldhma Claucll nnneln the lupit 
1SOUrce of -i.tniy In pnHii:tlnJ: futln di mate nd It the 11m11 
11.,... i:~u1UM• l!l lmpo,t111rt •lenwnt of the fl'MII wwir eycle. 
MIUcrchllll!llpt IKad by ll(fT' atthll Zllgiipftze/ScfitMMftnwfllua/ 
Oannllch 1111pe, 1lte .-ni,: 
• To q111ntlfy lo~rm tl'lndt and the apltlHtmporal wrflltlillly 
of eiol~ 1nd ~"'11~ mbcln,11'11* of <».t, c;li4. 
water VlpOr and of •-I pertlclee by gouM'-1 d remate 
NN!nl' mathoda. 
• To undlfflllll1d the ntUOna for the CNel lled trend• -,d 
Millllions of 002, Cli4, -YIPOI', and er1'CtCk 11yq1.11ndryill: 
lllel'•.ou- 1nd el,k.t on rtato,,..1 io-11n.-1-1, 1Lt1n1 
1-.e modellngd gtoblll atmotplleric meuwemema (e.g., Tabll 
Cart,cn Column~"" Natwmlt rocoN, GreenhoUN GalN 
ObNMn, Satelllt!t (OOIIAl) and the Ort,!t!n, C.rt,cn ObleMltoty 
O<»a}. 
• To nHI- m1)or 1.11C4ltlllnl:IN In i:-t i:Hmwa proJeetlon, 
wtllcll ,,_It fnlm Ille In-ace.mite panmetBIDllon cl llnf'nlred 
watar VlpOr ablofl)tfon pnipertl• within redlatfon cadN. 
•Tocc,mifatedolal-andNfOICI ~•to~ndenibnd MW 
amhropo&tnic and natunl Mrosol l*liclM lnll-douda. 
KIT~lle Melllle ot..rvetoiyfor prolllnJtlle atMmp,_. 
Almolphelil: dNatMe, llke l-tl1undswtOl'fflll, m111 c.UN 
_,. dlm.tpt ~ hNYy pl'lclpllatlon and-Pllllld 11~ 
VerificabOn of 
M0!1treal Protocol, 
Kyolo Protocol 
Satellfte Valida11<>11 
(ENVISAT, GOSAT, 
ocp-u ..• J 
' 
zu.,,i,m,,.. __ .. - Clf111t- .... ,,,,_,,_ .... .,_ 
fW'lCft. JOll'lilr'W IJI tfw et. I .;.:p4t,, 
OpeU1.tlunal-her modllla dllln hill to pndlct die locetlon lll!d 
limlnl' of 1111 lnltlllion and IMentfflcltlon of -WNtiltf 
phenomlll .. titcl-1h• ebld Ind tw1i1Jllllt pt'O: I I I I I ll't ftOt 
wel rep-lad In moula. Therefore, lllmpanil and tpatlll ~lgt1-
1111Ulution m-eni..., niqu!red to deriwepod ,.wa11wbLra-
CloM ol tullile:alt pro: 11111 
The Kll'C!Mofllle IWllnlha l-tlTaclilO!og(lCll)CGMpl1Ne 
111 _,t.it equlpmam. of modem 111N1unimant hlltrumanw tar 
upr,fm1nllll n.tdy of the ltrmcphere. 
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Tlle~for~NIMOl* ..... "11ofthe .......... 
(nidar, lld.-, "**-• proffh1t, ~rl 1nd the tnacnunems fwln-
lltu -entJI (en-u-11111--, turtllJlence-, •nd radiation 
_.-, MOllle IMt.-.,., radloeclldM, dlop1 mlM) ent 
~Nd worldwide In 1,,.1-.tion.i II.id~, 111,e HyM&. 
{Hydtc,lotfcal <>.,ode In the Medlwm,11111 Eiq,erimmrt) In 2012 wlth 
a deploymellt rn Cor1k:a, and.1t19 DESERVE (Helmholtz Dead Sea 
ReNarcll Ven i.) In 2014. 
111e KIT~be 1, ,n-11 o~on .-thetCON~ol 
dlffilNlnl lnW111!11111s to pro.be U. mOIJphen,. It un 1111my •n 
etmoepher1c volume ol 8lbOllt 10 km 1lde len;ath wtlll dtfflllllnt 
KMlnlng dewea elld Cl\ua ellowe a camplete mon11Dnne ol al 
...,~ ·~ pl'OCMNt Tlle KIT~be If chenclltltad b)' 
~Ip opemloMI ftul1Ully. It CV! bi ope,abid n mcfill• plllfom, 
et alllb•r m-..wfr\l laclltlona u well u In cantfw ope,allo11 
for et111001phelfc mont10111\g. The <lffatM.•)•te111.1 are eentlaly 
CGfttl'Olled, ~data ... ttorw In• cammon ~ .,d '" 
rine Wllllllmlon la nialmd In c.rtrll offic. lrpace tn canllinent 
pllllfom, can make a~ tor _,.,ie to dllbnnlne the 
ndldcn llld ~ belaaetllle fMIIVt.lwlxeOf In COMblllatlan 
wl1t1 • oi-111ry o~o"* to on.~ MfflOlpl\erio 
ael'CMIOl1. 
AlllONITAT Alfflo.wpi.tc llollttartnr lbtlon Network 
Groulld baNd __ .. for monltorln.g U.-oftiw. 
etmotpht,.. ,,.. ""'tn.ta"* at urlo111 lo<l,tior4 on Eu1h. n..,. 
complement tfla ope111tiotwl lltlltion nltwo!b of nll&nel 
meteorolop:el end lljdl......_l a.gene!• for apecl!lc rwrcll 
and mc.111Glfn,1-1tal cllmaU, valablM. Thtrf a!IO lmportallt 
for Vlltcln"oi,/ • allon of -111tt nw!c.1,, wlli<III _. '*Id to 
celcullte many ll1molJllherlc 1nd eurfllce Pfopertiel from them 
epace bued m-remellla. Tlle ,_1111 1111 then dldr1buted In 
the WO!tdwfde WN.11\M' ,..._1c. 111• raltllblll'ly Gfllle data 11111tt 
be ffltUrad owr Ill• emn llfl11me of a~~. I.e. for 
Kii'---............. 
........... cottb l'NM!'tilfflUOfl 
., ........ .... 
-111.1n a clewll. r«-mple, KIT l4t ~p 1111lldl1!oll ltllllonl 
wltlllnthe fllld of wiw of Ml:IEOSAT In nipnlllntltlwe laldlcllpee 
In Pat1IJ,pl. SeneSll n Nanllla. Wftlltn the NDACC (llllltworlc fbr 
the Debctlol'I of AlmOlf)llllfc Compolltlon a.an,ge) 111d TCCON 
(To1alc.wnedllnnn ~ng NltM<lc) ~---~ 
fflffliRl!Ullmt-perfom,ed In l<lruna (Sweden), K111b1'11he 
(Glt'fflllny), lmlla (Tenrie lllland, Spelnl, Altzomcnl (Maafco), and. 
Addle Ababa (EIHaplli). Fowtlr Tl'llllfoffll llfflll'ld ~~·•tats 
(FTIR).,. l*'4 to-rethe oonoentmionof~ 
CGnlClCuenw u:fl u COt, CH.4, N20, 0t. HF, HCI, a ON0 2, HNOt. 
all!CI\I oltMtre. The d1ta ere :-i to dlllermlne tn111d1 of 
-Oll)llllfc tn.ce p-, to 111.11yee--.. end 1lfto ol 
greemo:a. ra- and toVIIIIIIII atelllte ata . 
Other mtlon1 opwabid fw ff\111181 ::leu::IK 1n1 the hllfily 
lnllnlmemaid 2COmMlllt In Ka!lllnJhe end Ille C,llald predpllatlon 
l'1.dl r. T'heW a re Wied for WI nd e., eKti1f ed'Mlltloft and for den.Ing 
tllu~ mlilelcl. Th• ATMON$TAT N.-k -.c:1\1.ily 
compriw lonc term menln!Mfflll In KINna/h'eden, Tanlllfh. 
K11111Nia. Gl1ml1eh-f'arte'*lrchen, luppltra, llnll, C!lllrul, 
Portuge~ Mcl,JOIII, Clllna, Sauth Al'llc., Se1u1pl, Nemlblla •ftd 
111,doo.All~,IIWod:,_,..~,p=n 11: 11':tloatmolphlrio 
Ind l111d 9Um1Ce l)lni.rnltllnl, -..eh II twnpenitln, n-lurflce 
air tempanillJre, 111ortw1,e and liong'waw ndlance balance and 
the ...,...!loft ln!MX{",,...,,_') --I'll~ en:d thlyw'm 
!'tmlin optta1lonll for Ill le.m1no1her IS Y"l/'I, C..mmty, till KIT 
mtl0111 11111 the only perm.1nen1 ¥1lldltlon ltlltionl of tflla \ype. 
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Earth ii eubjtct to the ctyn•mica of it, interior•• •xprHHd in Hrlilquekee, plet• motiont, 
and the Earth's magnetic flald. Dea1ruction from ground ahaklng or tsunami Inundation, 
perturlletlon of Htelllte communlcetlon tyltemt, H well•• motion• at the lend eurflce •nd 
many m11n1 proc:8&188 emanating from tt,a 101ld Eartt, dynamlca require Intamatlonal effort.I 
on monitoring and eertywarnlng. To1ill1 end, we opeJ•te a tenet of atobal ttatlon network.I 
observing lndMdual slgr,ala of tha solld Earth 11ptam. 
OEORlN-OlolblllS 5 • Dlo,ital!N1ll:tullt.wll~krw:. 
OfiNM111..U.qijlb ctM\y' lit the do!N:I sal:t, lnfom11ncp•Uc 
-,-IN, prowl In, a.ty wtmlf\!I tcrwmaml gaMl'lltlcll, 
und:ntllndln,s deep &rlfl'• lnterfor-U- are 1mon1 the by 
c:h,11..,..- '-' II»' ..itmolollf. To •d-11:--. OFZ hu 
dMllapttd GEOFON (GEDfOnlchun.pNlltl}. a p,bll ael1malotal 
b:Wllla:d llllwo!lt op111l1 d .,..,.wtlh m:n lhlm1 GO l:i111111tio111I 
pa"'*'I. It la tli:8 -d lal'fNt NIN.lrdl IMIIWOII:: ....ttlllr: 1M 
Fedenilion ot blaltal Seilmopaph Networlat (F'DSN) ol lASPEI 
alltr tl:a Amettean IRIS nalWO!fl. At PN"l't It caorw.ie of 89 
;,ennanenl ata!loH ~ II camlnenta and 11 a te.:lilllcell1 wel-
lldvancff Ind - _,d labour-4ffic:Nnt &lolblll nalWO!fl. 
Todly the GEOR>N netwo!tt pSe)'a a lea.din, role Sn ljtobal real-
ll'ma Nilmoloe,. Tha d:na from al QB)f()N ftl1lons Is 1nnlmltmd 
rn raal tlma to l'atlldal'l'l 1111 I.,_ orVSAT Iii*&. In addition, 
nH!Hlme data alrw1IS trom • furths IDO ltdona worldwide 
°'*"*'bofl*lllet~(OEOR)N ~111111191~k 
(GE\IN}) are satllenld li'muttanecHNty. All data ta Jolllll1 p:c ad 
nl-lWP11lllmtlimlol-ldcild1~-~ly 
deffied 1111d p11bllahed Witt.In a few mlnllleL Olllclc alld rellable 
CEO FON &lobal evthquake lnfom,lllion t., .,,.11,blct on• weballa 
(hllp://pofoll~de/eqlnfo/llct.pt:p}. •-11 a1111t 
Hiia and SM8 ITMHIN,P8 lo other ...,,re canbN, .-r,mantllll 
oflloet, 111 au, ffllrll&tl'S, ,_ mtdla, and the...,.,., p@llo. 
CEO FON p,'OWIN Ila earlt:qll.lie lentce l110 u a tcey node to 
If.a E-u-n Mlldlt11m11mn S I 1:clo,d::al Ccmtn, (EMSC) .:id III 
a llacql'ouftd data Clftll'a IO 1M Nortli: Eut AJJ1ntlc llld 
Madtterran11a11 Tau:wnl warnrni ~ {NE:Al:ITWI ot 
UNESOO/IOCI u W.SI • 04ilt<' U\llltml wv,,fn,1-trff and 
ea.tt:qulb HI otcea In Elnpe. the Indian Ocean and wmflfwtde. 
llapalk Olli nvl'lonea 
Driytn II»' cty,,.,,io oou~on Sn the ~rth'• ~ o,.. pll:1111(• 
~e11c ft aid piAecte Iha fa'ittl'• ILU'IKe 1'nlm the aollt peJ'llclll 
wind,• fllndament..l NM1Ulnrment forlha mlllnt.11Me of fife. 
.-..atrllttO otCFOH ~ tl(Wiit ttl0tl1for ~ '*"......,.... f~ «. MirMk> 
-
otin, ••11 tamporal and. tplti'II ffllalionf Sn Ill• fflQM11c 111111 
~ Oft Ume acalel Nllp! trom IIUndredl of )Ul'S ('nltltlon 
of the m1lnpom.qrM!ticftlld)dawntoHCOndl (-W91lto.) 
a .. ,re., i. lft01NH'iuy,..,, 7 •·•·L To tl:lst'lld, In an 11111amallcn1I 
eftart a r,tobclltydliltlibu!IKI IMllwlllk otpomq;netic- ,111o11ct9 
ONTERMAC!tlET -INTERNtionll RitaMlma MAOntelo ~ 
NETwoi1c)-emlllJ111.ed In 1987 mm.ire the pmf1lon of htp-
q1111f\y dlltll In l'tlfflitted In n a r 11111 time. At pn,Nnt, lt11a &lobll 
MIWO!k cor 7 II of 121 oil.NMltoote&. 
GFZ - 1tw If.a N1ctm111k pomc111•tlc o.baarfflmy and. 12 
... oc:latad ~. 'Thelhta_... oftlle NJ-glc 
o-w.to:y IIOUth ot Po--. IOU back to 1190. Tiie Win.pt 
obMl.noiy near Hamb1111 with lb dl1a pin& kok to 19M -
akffl O\'l!T by GFZ Sn 2000. Both omeM.lolteure a:ncn,1 thoa 
with the Sonp.wt .-ds-Sd•ide and belon,s to Iha lfOijp ot 1a 
mtd-lat1Wd• -Ml.lit• uNd l'ord:riMftS 1M global K'p Inda 
which niprea:inta IOSar partlclct radlatlcn u dliWmlned ~ Ila 
m~ .ir-. $1.,o. 1997 tl:a N~• obMl.nc,:y "-I 
calculat.ld thl1 tn:ax forlhe lntMnatlc:nal lleMce of G~ 
Snlil:ias (ISO!} of IAOA. (Sntwr,atl~II Asl'Oelatlon « GeomQIMltlrm 
and Aaooncn~. 
New oll-lell ,_ bNn ettllbll1had by GFZ on the laland1 
of SL Hllana ffid St. Man. (Alol'ol) In 2007 ffid 2010, ~. 
m,d In Kecltma-P, N111111bl1, In 2005. 
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01~---are now ftlft Ill COO,-.UOII bet un GFZ llld 
loo.I~ In VIiia Rarmtd'c. (2000) In llollrit, hnag!..W. 
(2005) In Wprla. Ylla.ak (2007), Mll,llldln (2007) nl Plmltunkll 
(2009) Ill Ru1tla, ~ (2007) m,d Allb.1.g (2007) In Ind la, 
m,d $ullalt {2001) In Romm,la. Two NW ~ are under 
con11M:11on In hn1anal, Bnlzl, non I.Gmbok Island, lndonnla, 
ln-nrtlon wllfl loCIII tnl1llu1lanL Fol~"l•lilll m1 l1tep1tlo11 
of llleae ollut walOIIN Into Ille INTERMAGHET .,_llc 
(www.f Mtrmll&'*'orl) a,obal moi,ltorfn& of our oul'Nl!lly 
-1mn1nc m..,e11c field wll be openitlmull, pnMllnJ: klr., 
Womidlon en apace w!MI needed fer example fer 11\e mbllty 
of ..i.llli. comm1Jnlca1I011 .-m,d ~ u.i,,mledoft 
&y1111fns. 
Globll i,,r,f:ptfon eatelllte ..,tta,• (GNSS) hwe developed Into 
ORI ot 111• mott lmpo,W,ti.e~t>oloat• tor Ill• ~gaUO'ft of 
&rth Qnem cl,,.a,,M. ~ tl.llr od.1111111 pu.,-.dlll'Wlptl.., 
111ey .-C0'111111ute to the ob II w1tlon of plallt mollonund E'Al1tl 
clatClmallal\ 11)-Mlloft at uMlbll)l1 rnouniatn ftm,lat m,d 
hUlllt, to i.unaml propapti'OI\ or to rMteorology and tM 
monltartna al d.e lr.,diclut.MI ~leto {Ult n1me a tew. HeM&, 
g kllMllly dlltrl b uted a !Id fM1m111u111t11 ope rallr\g GN&S ltlrll'o .-
h avt '*1o~ of crllk:al lmportt-for 1liit dl.tvilloll al ON$$ 
elm p°Aldlcls, l,m,pectlV9 ol whethar tl.. said Elrtli. ocuns, lee 
- nlf,tone or the atmoephefe ana under etu,ty. 
Pre.1en11y, GFZ operetea 40 permanem.geodetfc GHSS atatfon1 
WOrlcWd• wlll, '110nl I~ b111$ low pt1'111 .. ~lsa110III, 
The lhtioN NMt dlffiH9n! acdn& • 8 b8clcbone of ll 
lllp number of aclen11flc In, llptlone. 27 pl)ally dlltlfbuted 
llalloNtwtUI 1 Hu1mpltn1 proot.»dall In l'MI 1lm1 m,d aippett 
~ anlhl mlMlon cpemlons (1.g., ORACE. ORAi Meeop). 
MO.It ot 11\-mtlon1 ara lntl$nltld Into the IGS (lnt.nltlonlll 
GHSS Se Nice) netwoi1c tlllt .-con1l.rta ot lllout S50 etatlon1. 
r........,diucdDtln~11,-,_,...,"""., __ _ 
N'ltldSarltftl:wn - - -.If-. 
CU1n1n1ty, a mlJof upgade ll ln Pf'OCM• to-lM atobllly 
dlsdMld Ot'$ t1adoRI to m"11.QN$$ OIPlbli1J to prowclt cllt& 
mim •II major nlllllptlcn lllt.mte 1Y11,em1 lllce Gl'a, GI.DNASS, 
Gllllllo, ons. BeklouuWllll a11~ dJda for ab,IOlf)IWlfe 
eo1r1 ;dolft ,i,,c1 1oundln&, At four lllet, OFZ ~ott.t ~
tndlnc Nto'ons !l'lpponini die E-.,-i Oalfllo minion llld 
ffllRIPI the dll1a t,.,llfllr fnlm th-.tu to the Galileo fllcllfl1 
C.ilfl9. 
Ttn GNS$ ~ tn O.rmurt,,.. pwm1111111ty opn1ed ~ OFZ, 
m1lnl:, on synoptic Illa d tM o.m1n Wlltliar Serwlee (DWDI 
Ill CCl\lunctlon with more 11\11n 300 lltationl of the SAPOS n-
ot Gll'lnln lalld IUNIIIY 11pilCllll 111d Illa GAllf ~ of Ille 
BllndMlmtfr.lC#logtljlhlt und Otodislt (OWman F1dlnl Aprl/1/ 
fcr~and Geada..,,_A ~rtl)lllk:rion ofthlll ca,Mivd 
ne!Woilc. In Gem,ury la tlle pra,111on of-""JIOur dlltr1butfon 
-0.l'ffllNIY In neal um., .....,1:11 la...-, byfoNcut-- In 
0.m,lll!Y, Fnnce, and the U.K. for WNther .,...dk:tlon. 
-16-
>> TAKING THE PULSE OF THE PI.ANET I PLANNED NEW PLATFORMS 
Planned New Platforms 
In apite of the efforta put forw.rd for obHNing critic•! componente of th• Etrt.11 Syttem H 
reflected by the above dellCl'lbed exiatlng observatory aystarna wa face addllioraal chlllleng81. 
Jmportlnt pp, In our ob1ervatlon•l ll1nltegy e.xtrt tt,et require, In a ftm atep, tt,e cleelgn and 
deployment of additional dadfcattld observatory components. Ti-ambraca surface based 
ayttema enlaratna our erw!n>nmental monttonna In realone p,rt!cularly lefllllUve to onaotng 
gtobal cl1ange 81 wall 81 associated 1p1ee ba1ad 11talllta 1ptama. 
ATM041AT 
11u,_ ... ~1" i... dlown1hlitllle up,-m,o.p,,.,..'*• 
CNClal lllflwn:e on ret,10NI cllrneta ll'nd .atllerOPCC 2007). 11'111 
_,.. d\ro""' ...-tlolil ooupllng !•·•~,.... cfy,,an,lot, ~t91ion, 
Ind tnlflll)CI'!. et cllemlcel ,pec1-. w!lllctl, Inter .... 9ffect the 
-pdltlributlcnofground~#lll•1: I 7 :1p1,.,_., 
ludl u NAO and BCSO), In conllut, Ille underlylnJ: mecl\1nllm1 
.,. IIJII PoOri:, ~ndtrtlOOCI and ••P.-nt •....., sou• of 
uncerlllln!y. Tiie rale of n111Jral {8.1', 1Lin'lllduced) w~lblllty Illa 
..0 "41111.-.fflolriy q11"'1JW In .-llon 10 4'1,1111o,oat,IIO 
efl'ecbl, 
TM ATMD-SAT ai.lnt. mlllllil~ It lm/Wonild to pNMCI-. unlqu.a 
lnfannlltlon abowt 1he Impact of rlMlnil 1 .... 1111Hnduced,) wrllblllly 
on N,gfc.,11 cllmm .rnd-!Mr. A llp,tne.ndy tmp-
unltlnbndtni otdle undllrt,{rll(Pf C wfll lead co COflllMahie 
tmpNMmllrt.l 11'1,._ cltmm ,-..11.a -,d-•I wutt.rr 
tcncllll1L n. .cillrtfflc tBlp,III req1n die 111Cflltcrln1 af tfmie. 
•w1ima1 ~of a11, rt•lr. ~andallC!ed 
Ince s-at• pt'IMOUl!y unadllMM!. apatlal ,-Julio 11. To thla 
...S,d\ew21)1ft'*"•..-n1---•SJ1e• s J 1 
by the N!mlttl1111t11hl'lloltz c.n-w11 be .-tor llmb lmll,lfn,s 
of the atMotpheN, (dlMctl.tll'lhid Ulln,1 QL01111,"8 malllrtlld on 
ltHt HALO ,-11 alrl:ndt) frcm •-lllte platfunn. AT'MO.eAT 
II bailed on die 101\f<ll.rndln.g «rpel'llile otlhe Hillmholtz CeftffN 
IIWCMld In PAMll'll.t CRISTA and Ml':M IPCICI ~Ind rwwamanla 
ae willl aa lh the PREMIER .rnd MACE -lllta pn:iJKU. 
QIIMJ chi• Is Jeopard"lna the foundations of~- llr. and 
die dewloprnnt oppem.mllle. of Mure lffletlltlona. A'NO-&AT 
will ffllllce., ""'°' ta,t ~n 11) the q11111dbidw fcncmlr1i 
of reslfo'illl clll,,de 111d wealllerdl1..., one ofllle ~ eoclll 
chi!~ ot the 2111 milllry. n-contribllticlns .... UIIPf1lly 
required u clHrt, 11:1.ted by lNllcr lnlmlllllonal lnld11t1,1ea 11'1 thla 
ff eld (e.g.. lPOC, WCRP, GEOSS, GCOI,. CE06}. Oft the natloNll lewl, 
die Hillmhohz: Clmlte lnW11M 'R&&lcHIIII ClmRI C2Mm,P" (RE KUM, 
11'1 tlle 'Ellnh Mid Elwfro1ue11t" ,-eh fteld) wfll be Ille mOII 
lmc,oNnt communf\yfor ATMO.eAT. This project Is also <If w,y 
~latl Kileffdftc lnweet totlle national ,-h lln11111111e ROM SC 
("Roleef llle Mhldle Atmolpherefw cim.t.i 'MMH'it m•nJ IN.lfi1i 
llnltlllllea otllle IJ!lbfftz Aa • llltloft,. u.e ltetmhollZAuoclllloff, 
the Mu Pllncll h I ricllltlol\ -,d • nwmfier <lfOemn1n u..,..tiea 
are tm,atwd. AA ecoftClrnlcelty htat,ty l'C!lewlrt fleld (ii appllcado~ 
<If Al'MO.eAT fa m11dhu11-n• WNther foncutl111 (worlct -lide). 
SclMtduls 
• Co'nllrUCUoll: 20164020 
• IJiuncll: 2020 or 202.1 (dllJMl!llnl on leunch opportunltia) 
• Opel'111off: up to 5 ~ (minimum S yeani) 
A'Ol'!Wt-dl:,pl.ll'!Md4'1.caaipt...tc .... r• ... 11111,.._,n111r1:nta1.a1ntnm...,..• 
_.,_i--111.i.~200!!> 
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An Important M.n cl1ll""'9 ls N alOINII ITNUIIAmentof &r1h 
Mllfa.cec,,.,,,._ lllla .,,.,.._ 11\aquaml'lc.lloft of~ bl-
fcr a better undentllndJn.e: al die r.th'1t can,on cycle, tfle 
sylt.en,WC NICOfdtnc of dtforml1iont of 1ha Eatlh't tu~ whh 
mill-acaJrxyfcr uf11Wf1llal ,-rct, and 11'111: aNlyllil, the 
~onofalaclarlflO'l•nenla811dmeltl111pn In the 
polw rtglona, N IIQHOlltolU I w1llon of-.n OUl'rtm$ and 
Ule hlgtM'e,lol Ullcft m e&1 lll'l!ffl e11 t al Vllf allona In 9011 mof 111J re 
clotetotfle 1wfllce. Hance, tna lfmeoll-carrtlflc dilcWlllcn 
liloiut Wl-nt Ind~ of~IMIII$ ehan,p, global tlltllit.-
- fflOllimmg It required prcMdlng lmpcntllll, cinel'lltymlllli'ng 
lntormatlcn ,-lad for lmprwad K1"1tffll: foncutl111.,d nillltad 
sodo,polltl'* -nwlldlllonl. 
T111dem-l ccmprllH a propoa11 to, a hlJtlly lnll0¥l.ltwe aatelllte 
minion for the alobal ~on al ciynlmlc procaun on the 
E:M111'1 eurr.c.tt Nlherlo un~ qllllly •nd ~. Thlnlcl 
to newel lmqtng tllcl\nkfl• and Ila vat ,-dng cap.1clty, 
T111dem-l wlll provkte u,pntly rlNdad lnformltion for l'Olv!n, 
KletttfflC ql*tfor.e Ill 1111 art.11 of tlle blolpllens, .-PM"', 
c,yotpflere, and hyrl!OIP!Mn, 
The Tanciefn.l. minion <:onHpt ft butd on \he.,.. of-ndar 
unlll!N opemlng rn l..lla'nd (2S.6 cm -klnJlh). Appllc.!lcft 
of dle-'1111!1111hetlc apertura nidar taclll11que (SAR) tlclllWNI 
h~..uon lmll&f nc of die E11111', ,imo. lndeptndem otw 
weatl\er and time altlle day. It t~eretcre offen Ille Ideal bllllt fer 
tl1e contlnuoue obNMltlcn of dyt,1111TS pni c •••• en the e.th'• 
,..r.o.. M_...., tl1e long wwtlen&1/I oomplrtd to l<-oand (3.1 
cm) tllltla tlle requln!fflema of a tomopp!IE meMUre'l'llefrt of 
tM dlnHHl!menllonal lttllcture of~ .,d lea naloM, 11 
wtll •<llthe 1.,,._119'11W)t,Jal~"4111 mllmW. 
aca1raey. 'The pi ol Tandem-I. It to lmllge the ,.,d mua 
lntllrferomm!caly once a week. Allow .,d beyond tl1e prlmlry 
101111 of111$ "**'on, 1fle dttuet ~ byT*"lteM-l '* 
"'""'"-~--to, 
"6orlllollt,,1 ... ~0'ttht 
&rth'• lilrr.o... 
lmme111a potMrtllll tor de-..lcplng new eclentlllt and CClfm'lllrcill 
appla1km1. Moreowr, Tandem-L la dld\Jli'111ed llrf a hl,gll degee 
of ll'lno\llltloll ""1tl Ntpect to mettlOdclo!Y •nd tecllnology. 
EM11PM tnellicl• pot111im•1rio SAR tn1etfl,011.-., for m-rlna 
form; hel&ht, mwltl,paa coherence tinno11,c,hyfor detlrmlntnir: 
the w.tlc.at litn.ctlUe al wqaatlon mid Ice, utllr..tlon of the lltNt 
dlglllil beam fom,fn.g tech'*!uae for lnc,e11tn, IIWl.lti width and 
lmaglns reaolutlo,,, aa well• claole fonnatlon 1'/ytilS of-
cooper,11.M ndar uflllllee wtlh 1Ntlbla adjult:ll)le tpadnS, 
TIM ml"lon ~-d .. 1l11>ec1 lndetlil ll'IUWO'.Y'WP,.._ 
pi\- tl\llly IO.C(IIIMh' whh NASA/JPI. Tandlll!H. <:an .M 
lmplemamad. wl11*1., lntefflltionat coopiM4tlon or on a purely 
nat!Clull b.ma. Accord Ins to curnnt ph111nln1, the TandanH.. 
aatl!IIIM cal*I be launched In 2019. Tandem-I. offera a unique 
Oflpoffliftlly to cloMly mlllll w'IIII IM muJ..-. aCIM!f• of tlle 
H......,,on:z ~111on (HQf} eiw,ntns •-• ~ -rch 
.,..., fllMd In a Joint tnttrdtsofpll111ry 11"1.itOt, Th•~ of 
the ratiMllt HOF n11-,:i, cemn,s wltt1111* 1peclflc modiilllni 
ted.nkfl• • lmpe1111iw.s fer producfn, hfahlt a,g1epted 
htfoffl'llltfon produc!A. The UN ofTandem-l dim or pnlductll 11 
clllfflltly being l.welt!Jtied rn Ille HGf All II nee 'Refflo!e leN!ng 
~nd w1h t.Ylt.em 0,,,..,..... 
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F11AM -F~ In Atcllc Mlllne Manltoltfll 
111• FRAM WIOIIOIIIOIJe -" -"""' qa1'lffl re plum ad • • 
MW 8111llnllrfn.ir~- IOIINtl>enalllt)'W-f'OIUICI ~Jlilna,y 
time NriN abtennitiona with n-re11-dme dlta -to dra 
m11n satewt11 bmween tile AllanlE and Arctlc OcealL FRAM w4I 
lnlitflotlt **'f Gltlln& Hllmho!IZ ~If .. In Fl'III\ SO.It, 
u:h atlra Llmlb HAUIIOAI\TEN 811d Iha twos 4..,.'llc 
mniy. Tecllnolollc.ll lnnO\'lltf011e foal• en contlru.1111111 ocean 
a-..ucn lnpelarMUw!ltl)'MN'OUnd--~ 
under-foe, wl1h lldeq-rwoMlon of1ht-n *""-· Tlllt 
wlll COMldnblJ ._,d the ufltfn, tlldltlN-nla a nu1· 
pnenitlon ocean olHNIMltlcft lnfl'utJuctlJra, lnclkldlnJ-11nr.,ra 
pl,ytlell, blopachemlw and blolOIIW _,.._,. fl'o1II 
l&lrfaca to depth. 
fMM -,Id be a ~conttllullon1o lntlrtnr8llcllll llfl'altlltowl1'9 
comprellellll>'e tf1obal Eartll -Miion In polar repM.. It wfll 
-N11on•I 111111 fll1ffl dlo-.l 1Nktta tmpt'Ollt-~! 
ofthe~ofcim,p i,-, dr,:liltlof\ w.lar rna.p,CjMtlw, 
omd - Ice - on An:tfc mlllfne ecOl'Jllltlllna and their main 
IUncUoM and llfflllc-.. Pradlldtl al'a ~ - .t.1p11n1pllata 
lffOM!on In,.-. and 11ma and 8")Und trlidl for-n modtls 
and remote NMln.r. eemni num-. nlllionlil and lntamltlonal 
pn,pmme.i. The FRAM Ocean-"""' ryltan ra unique In Ila 
cofflbl"'11oft of eidlcn.ry •nd dlffll'n& ~ compoi,an111 • well 
a n,motaly nr.lpted symnir. wwlcln, under 11:it, In open watar, 
nt en ttHt •lee! - llocr. ltllnculN an 1nno\'11111ee-lnfruwduont 
plllfOffll lO pNNldt data UICI dWI producta to a Wida ranp of 
_ ,1-.ici aa,,.it,nentw OOSYNA QQMtll obNMn& l)'llllt1I 
byfaculin& on the open ocewi and deep wwn of the Atctlc and 
1...,.--,ta.eCf!lbl CClftll1bu1bl totlle ll'llsSJdadClrtlon ~
~ and U.. $1/mrd 1111el"ded Arclk: Ew1II 0'*"1!11& $)'etlll,I 
(ESfRI 1008 n!SIOS}, n.r, ,-1 ... ,••-h lnfmtndl.n 
col*! be an eN.entlll contlfbutlan to a IIIJlf' 1ubmartna lln1'ta-
_UN, lncludlftl cailkld clwMIMl1oly pl811'CIIIM Clll'Nntty 
-luMed. within 1ht nllionlil roedm1111 lllot p1-of1ht German 
11,oAW,I ___ ,,_ 
......... ........,. ... __ 
- .. "" ........... -..... ...,. 
-----· CClffllCllm'Ttl ft:,, &llal'lllfflOl&l \l'ldlr,,b 
n F FliiMlt»~II '"*""..eln, 
<*1MM.-:t11,n~r11 Fttm ltNltt. f1W 
~ffl:UU,:tttll•Cf•\l'IUt 
~.,, ....... 1., ... 
... ,~to--·-ta-.d!'9d ,,...... &pt,t Nd tt.t CCMJt 
_,,,_"'""'-"* 
-~,.,. ................ 
l'\tf'ltGIN'rtWt .... ,1:11i .mcr.10u. 
••••tki .. OFII~ .. ~ 
_ _..,,~.(IC<Ja) ... 
-....----... 
--· 
Fadenll Mlnlllly of Educdlo~ and Reearcll (BMBF). 
ICWf ldanuff c cllallm,pe lncludl: 
• lnflu.omca of Amlcfratranlnc and W111111ln, on lcie fonn111M, 
4111'1.tlllcatlan and the avalllblltty of nutltr!nta for productMty 
• The role of 1ht -" .. i.t and co.z °'""'* 11,,,..dtllg acidification) 
• AlllllutlcaU011 of Ille A1U1C ~ lhcllldlllJehll'III I~ Ill~, 
food web 1tnu:ture, .end blopochamical budpta and 1helr 
lnta"**'-
•Futvnt and put of An:tic prodijccMty and cwtion Uj!Clrt In 
n1111an to ell Mata c...,.. 
• Maptltlan of ltr. cy,:la omd hlbltrt nm,... for pt.,kton and 
~ 
•Blolndkll'lol'S for _1,11an, UN I IIIMIIUS 
• lmPICtof lncreafn.l traffic .end oltHlt tcma ot~unw, UN of Uia 
Al'(;lk: 
........ ~ ....... dw~~cf[M'fl. ....... ,,....-dl\.ui. ICCIRt 
....,.....,,..,.Nln'tlfdw e.th'•cr,.,.,--... 
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TER.ENCMIB>· T•-.i &w1-1Wbl ~ In tile 
11..tt.rrwwu, Rltslon 
The MIHl!emin- rqlcn la one at the ffiOlt rmpelflled reglana In 
ct.wOllcl--.ln,:~ a fwn wMWtctn:l\r. 'Ii.region 
II dlllate'1 po9111oned atthe CTmlf'Olldl -n &It 1111d WMt, 
lntdrti,,c ~ Alla #ld.Afrioa. Sodllll trld-lCll,ir;ftn,pt 
CI.Ulfni populatlan rrowll\ llrMllltrlafla111on and urlmllatioft leld 
co tlar,ltiolllt 111.0. 1 n• In food, WltW and 1111ergy d1mw. H-, 
na11n1,-,-. 1uchaaW1terand IICll .. aawela~1bw111 
..,. pllt lllldtr ~rl and wa..-r Mlill.blll1J and qll.lil1)' wlll bt 
Mlfenly atrecced In Illa M.ura. At 11\a..,. tfme, cllmete and 
-•-projtcC!ol'ltfrom dlrnai.m~ forth• 
Medllilmlwn ..,, unlike for mOlt njlfon1 COMflltant 
tn 1hlirtrtnds NHCI on Ylltoiit _,.,_ This CO'lltlrt4ll~ In 1he 
model pndlctjon1 1hcrn 11111. the Madtten.1-, wfll tKe mma 
of 1119 MOM_,.. Ill-Mt In cliyll-we,!CHM• (btted Oii 
co-UV. dry d11Y111nd .oll mclltura}, 1111d lndlcata a decf11a 
of ~p 10 60" tn mllable Wltllt _,_ wf'lhln 1h 1141ltt i0-100 
yemi. 
,,,_ dWllapmanta •ra-lllled ~ t~• lxt. Ulat In many ol 
Illa Mldlblminan countrlett, nnnl nHWWlbla Wits,__ 
..,fUltyeiq,lolnd or~ lhady~,INl!llydueto 
-.,!cult.vnll lnfptlon, bllt 1l101ounltl'c actlvltl-. At the Nm• 
dm8, the Mldilllt'ralleaft NIJlon II a global hot 9fl01 GIITutlWlhl 
blodtvw.lty, with• hlafi ~ of endemic and andanprld 
1f18C'lea. Wllll tnind prajecllon1 for-mlllbllly -,d cllmll1e 
clwll!' clmwadfrvm &t;bll 1t,uf• --r.ant. "'1*111 Pl1,tlJml 
-,d ~IIIIM, u WIIII a llocel ll(flfll:allon IMUU-wf 11 
r...i, datermlne Illa fllnc11onln,r of -latla and the heallfl of 
ecaa,llema. Howewa, a lack ol emllrCllmemal dlta pralllblbl 1lle 
cleWliopmant of 1..alrw,r. adaplrim IT!NIWrN 1o-~ 
on I aclelltlllc lml1. 
Mcin&on 1M ...... lli-91Md In theN11oftal lEREHO~ 
I Medltem.,-, clHH!Mlta,y ne!Wollc wll be cat-up, coordinated 
---.. .. Cl,a-
... *1'1ilMl't«tMetoWJ\-l\.. 
...,._..,._,,_ .. 
......... ~ .... 1:0 ........ 
..,.......,........,,,~aiperd:!et.. 
by-Hlimhol'IZ Cll-1111dJalntly aplntlld ~ locll pa-. 
- di• Mldlblmirmn Allon, In a nlll!N'of Mldlblmman 
II u I ~oglell cetl:llllwltl lBIENo.MED w'IIIIIIU "'I•'» 
1h1 lon,t,1erm .tf9c1II of &lob.II dllnp on 1hl q111ll1J and the 
dy!lamlel of water ruource. In h.-..lnt'ILE,_ en1'1ro1nnema 
~nd•Wltlr tcllrci1y, 
111a ltlllmhallz Centnlll UFZ {G't'llrall flQQrdlnata,j and FZJ hl'te 
1h.-lnlliMtd 1lwl Mkp of• nt1wO!I. of &!Obal ohan,p 
obll1¥111ol1• In 5-10 Medflemrnaan Mr caulWnlnta.. 
111• TERENO-MEI> ob .. haliOIIM wfll: 
• lnwwtipt& -laalt n,1""1111t Wltlr pniilems In the conmd of 
'typlell' Med!IMnMen elMl'Cllm-, 
• prow1c1& ronc,c,wm and q1.11l~rallad &11a lYIIWll• 101h• 
8Clantlffc community, 
• bt op e I ai.d and matnlat i'IN II\ ro..,gh IOQI I I I I a, d I I l'dtl1111et 
1111 d Ul1 tvanlllH, 
•..ublleh common mollltoltllg platf- ..,d ro.w 1)11,.,lgf .. 
belWNn ~CIIPlllllltiona. 
• prcwlda mllltlonl to pra,11lftg llocel and Nf,fonal walllr probl.,. 
~ bulh:in.1 partnent.lpe becweln IClantlflc PIMl111 ~nd re,llonal 
IUll\mtlf& 
-20-
» TAKINO THE PUUSE OF THE PLANET I TOWARDS AN OBSERVATORY NETWORK 
Towards an Observatory Network 
JM limibltione exerilld by employing indiYidu•I obtM'Yltory lyltilme to obNrie ille complexity 
of Earth's ayirtama, their lnteractlor,a and acalaa calla for the next atep11: lntagatlng ground-
beeed and •P•ce-lJ•led obaervatlon tor the Improvement of •patl•I coverage, temporal 
raaolutlor, and data validation, and providing rapid Information to tile 1ciance community aa 
well H to 1K1bllc oraanlzat.lone. To 11111 end, we plan an Integrated Elrth ob1erva\lon q1tem 
comprising 88Ye111l ataps from cro1HC11la valldldon of ob1a1111dona to a gtobal lnfr&1tnu:tu.m 
network. 
AalOII-Advm!ced Rlttnole ...... -0-rldTMfl h1'IO md 
l'NtfKIIIIN 
In ttla put t.l to fifteen ye1rw, llltalllle I I Earth cbNM.llon 
technoloa hea made anonncua Pl'Oll'4IH< Toclly'u1tamt1 I I 
NNOnt Prowia • wfcla nmp <ii ,i,1tlll 1nd leq,cnl -11111ona 
• 'Miii • ~IJ!j,ly \'lllijlllila dlltl. ---1o 1-1--Nlg!onal 
Ot glob,l .. 111iou11 .. nt,I MOdel -,-. ..... ~ th• ........... 
p~ll'IIMUMofa1'ililltdllta,~a,..Clll~ollet CIII 
p-lnJ 8ffKtMI UM. 111• prlnwyp,oblam ,rt_ ll'oM u. flct 
ttll.t the miet relation be!Men Ille remoU!y HMed PTOXY (e.J. 
nMllo melltc or 'l)edral llrlllll) and th • e IWI ro nmenbll q1.111 ft Ill lea 
.wl qUlll!iaa of,.,_ 11\IIHY often not or only pooity known. At. 
aconaaqyence,~~alltll'ltt1ell'll8r1Rltitiol1 
of a,ch nimoll9ly NnNddata. lit..,.,_, IWW IA)Alllc!IN fn atl9lb 
dl1a .,,11.,.11 INRd en CC11111nifllflffl ftrifk.111°'1 con~,,.. 
n,o,111ry In ordlrto btu.rtraMl!a _... ,l,IIWS for .wn'/111 
tnvlronm~ ~-of U. Eatlll $11'*", 
TM H1tml\ollz Aaloclallon Gpl--1 Mlft.ol:\IICIMt 
obaeMltGIIN fcremfronmeftlal mour;w,11nd-ln £11,ope 
and !IA perf pl'Hwy (...-., lBIENO, OceanSITES, 008'\'NA, GCO-<:A, 
PSOT~~ Th-o~ pnMda lon,t-tem, dmfor 
dlfl'enint am,!,onmental CCIT1l)lrtmenta at dllllnnt ll)lltllll and 
wmpo~ l'NO!ortlon.r, lndwdrni the potllfl-. clYOlfli.., 
h)'lhs~ ... (lruilwdln,g-ns), l*IOIP!MrnJ. blolph .. , and 
-~ 1'-',lhtht ....... ofthtM HelmhOlea 
o  tM ftllW ACROSS tn1'rl-'W1111IJnltblll:ly 
collllt-to d-U.-1111:a dm wllddlO'TI gap and u. 
oblemltal1ea •-u robult velk11111on elld c.llbrallon llts 
at llll'llrent temporal and apatlll 9Clillle. 
AtlMM~ 11tNACROSSw111: 
•Contln110lllly ccllct dllll up to U.. l1nd1C1JM1 l9WI wt1'cft I) 
~!!'ally refet'a to relevnt aulface prarttw1 •nd lij relaiea to 
~1 llp,11-«dad 111 the att.lllw, I.e., '!)Cini and ntllollMl«ric: 
lln1'offlllltlo 
• Dewlop, wlt1ftd apprc,we lnmvltM and tnnmnllla mo,li1Mlr11 
concepa and novel a1gcrltNm fer the mraetlon ot -.miel 
IT!V!roftmantal palWTNlenl; 
• Pmlda hl,lh-qullllty dl1a ..is. to wlclllta ulllln& and newly 
d-lol*f co~(~ r-modl•111, m :t-cdd& 1\Jllon 
apprwhN) and uJ)ICllltni a-IN to eltlmate effacll,e 
pu.llNtlll'it, flux.ta, alld IUh Wllflblea lit vtltoia KalN; 
•SupparttlledM-1dflH ll11,1and-1yw.nfnil!IDl1I 
)'lordlt10mlfti'mlla~ll'llp11Ctof--(---
ewant.llkefloade and dto~ fnlelnmer q1111lty, delartllcatlcH\ 
earttlqualcea, IHd111dN, c.u1u1mt1, IIC.). 
By NIUlnJ groulld o,ut1 data wtltl Ml<llllta di.la, AalOSS w111 r.y 
th• toundll'IIMI for -,,1n,g !MIIIIOIO,,C-1 alld melhodolollf~ 
0:,.1..,,,.fotlht lr91'4fwofpro,,I• ttc"*'1 ** 111-1'* 
ln1o emlrorntNnlll !*lltnears. Flfflhem,on., ~. A.cftOSS 
lnfratru.ctw,.. wil be claploi,,9d to dlMllop, im,,roff 111d 111lh:lm 
monltorfnr coucepa w111c11 .. llkelyto filcllltale Iha Mure nip 
of Nlelllllt- llydolely lnldtWttle lllwl)<mlil1fl'1-MIIMIIII. 
ACII08S auppcnta a beUIII' lntag!dol, ot Hl*nholtz a.ctMllu-
d lffi!fflrt m M1 ft e., coe.ltll and Wl'Htltal l'JIUffl ,. By c-.lll nln.g 
11 .. 41fforU, ..-rt• alld eap,iblldaa of-. H1tmllollzCM11:Na 
a,,d their ptl'lnlt$ ~ndll' lht -f'dlnl.tlon of Helmholtw.tnwm 
!Qr Umw1hffflollunr- UFZ and Fol'Mfl~ JQllcift OmllH, 
we wil <nale conditions to o.wwma st/11 ulstini lrmlts In 
lntelnlled anvlronmantlll monllorfn, and nHNllrdt, ...-., cowplni 
of Earth twface ~llel111 .wl elmQIIIIHlra. ccmu1ctlon bltMen 
temllllfal t,ydrolphere and ewwtee/merf l\e ll,'llell-.. lhortflffll 
praductt of ACl'I08S are lrmO\'llth'e mon'IIDl1ng concepta. lWM!I 
atpttt•1-, and modlll far ttla lntatptettllon of lllfflotMy .. -
lnfom,lltlon and U. ptadtctioll of~ !**IN1Mt a,,d - otth• 
Eulh ....... 
tn h ff*1lijM 1o :O,,J lttffll, ACIICS$ wm .-... ~tt;flly ••It&••* 
muhkclle data. Miii • a solid balD flH' ltHI 1111dl1lon <ii s:lllf!tlfk 
concapta and modal,. 11tua, ACIIOS$ -11 an Important 111,11 
for GEMIS, h 1to11111 ltrt.esrated m~r Earth mMit!n,,I 
end valkllllon ~ planned b'fltle 11111111•~ - orpnlzed 
In ltle ruearcll flelcl "&rth 1nd Envtro-1:" c- below). 11le 
-,rty •pprcwd ACROSS lnllla!MI •-re. op1t1111M1 In 
%01:11. 
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GEMIS - Global Earth Monitoring and Validation System 
ACROSS Is the first step towards a global initiative forming the 
proof of concept at the European scale. All nine Helmholtz Centres 
participating in the research area •Earth and Environment" are 
currently Involved in developlng a follow-up concept for a Global 
Earth Monitoring and Validation System (GEMIS). This concept will 
provide guidance to Helmholtz institutions 88 to their role in the 
context of global and regional Earth observation and the demands 
entailed. Five goals have bean identified to guide the establishment 
of a dedicated Earth observation Infrastructure: 
• To obtain long-term and consistently high-<juality series of 
measurements of critical parameters for use as input for 
assessment, models and simulation; 
• To collect data In regions that are most sensitive to hazards and 
global change; 
• To ensure a high degree of integration of remotely sensed and 
in situ data series to facilitate joint Information product&; 
• To strive for multiparameter measurement series at the same 
locations/regions; 
• To resolve key parameters and crltlcal processes through 
dedicated short-tenn deployments of hlgt..reaolutlon enhanced 
networks. 
The aim of a globally Integrated multlparameter Earth observation 
system lies in the spatial and temporal high-resolution mapping 
of relevant environmental processes, the monitoring of current 
states and trends in the Earth system, the measurement of critical 
abiotic and biotic parameters as well as long-time records af global 
and reglonal changes. These will allow us to gain a better under-
standing of the processes taking place in the Earth system, to 
improve our models and to deliver more reliable forecasta and 
scenarios for the future. Of particular importance here is the 
gathering af homopnous data series of consistent quality around 
the globe In order to minimise Input uncertainties In models and 
scenarios and thereby to improve forecasts and decision-making 
base.I. Therefore, it is mandatory to establish in sltu obaervatoriea 
to serve as the urgently needed scientific ground segment for all 
---~ 
~
\ ' ., 
.. 
GFZ 
GEM IS - Obser111ng: Earth, Its dynamics 
and change from con1 to IP8C8, 
types of Earth observation satellites for calibration and ground 
truthing. GEMIS will define the Helmholtz association's contribution 
to the global systems af Earth observation as outlined, for example, 
in the Global Earth Observing Systam af Systams (GEOSS), the 
lntematlonal Group on Earth Observations (GEOJ and their European 
counterparts such as GMES (Global Monitoring for Environment 
and Security). 
The Earth observation system GEMIS Is to consist of three 
components: 
• In situ multi-parameter observatories; 
• Extensions of remote sensing capabilities for global near l'H~ 
time coverage; 
•Centres for Infrastructure operations, data distribution, and 
capacity development. 
The GEMIS concept has been developed on the basis and experience 
of several multi-objective observatories for environmental 
monitoring and research (see above described observatories) 
which are already operated by the Helmholtz Association, and 
which have in part been recently linked to the new integrated 
ACROSS Infrastructure. The concept haa been Included In the 
national roadmap for larg.scale research infrastructure of the 
Ministry for Science and Technology. 
GEMIS contribute. to the Globlll &rth Ob,ervlna: s,.tem of System, (GEOSS). 
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